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Acronyms and Abbreviations

ACJ Amended Consent Judgment
AET - apparent effects threshold

AhR aryl hydrocarbon receptor

AQUIRE Aquatic Information Retrieval Database

ARAR ~ applicable or relevant and appropriate requirement
ATSDR Agency for Toxic Substances and Disease Registry
AVS - acid volatile sulfide

AWQC ambient water quality criterion

BBL Blasland, Bouck & Lee, Inc.

BEHP bis(2-ethylhexyl)phthalate

BERA baseline ecological risk assessment

BSAF biota-sediment accumulation factor

BTEX benzene, toluene, ethylbenzene, and xylenes

CBR critical body residue

CERCLA Comprehensive Environmental Response Compensation and Liability Act of 1980
CFR Code of Federal Regulations

CLP contract laboratory program

COoC chemical of concern

COPC chemical of potential concern

CSO combined sewer overflow

CWA Clean Water Act

DDT dichlorodiphenyl trichloroethane

DO dissolved oxygen

dw dry weight

ECL Environmental Conservation Law

EO Executive Order

EPC exposure point concentration

ER-L effects range-low

ER-M effects range-median

ERAGS Ecological Risk Assessment Guidance for Superfund
ERED Environmental Residue Effects Database

ERG Eastern Research Group

ESA Endangered Species Act

FCV final chronic value

FMR field metabolic rate

FIR food ingestion rate

FS feasibility study

ft feet _
FWA Freshwater Wetlands Act .
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FWIA
GB
GM -IFG
HCB
HCI
HEAST
HHRA
Honeywell
HPAH
HQ
IRIS
km
LCP
LDC
LEL
LPAH
LOAEL
m
Metro
mgd
MGP
mi

N
NAPL
NCDC
NCI
NCO
NMC
NCP
NEC
NLM
NOAA
NOAEL
NPDES
NPL

- NTP

NWI
NYNHP
NYSDEC
NYSDOH
NYSDOL
OCDDS
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Fish and Wildlife Impact Analysis

Geddes Brook

General Motors — former Inland Fisher Guide
hexachlorobenzene

hydrochloric or muriatic acid

Health Effects Assessment Summary Tables
human health risk assessment

Honeywell International Inc.

~ high molecular weight polycyclic aromatic hydrocarbon

hazard quotient

Integrated Risk Information System

kilometer

Linden Chemicals and Plastics

Lakefront Development Corporation

lowest effect level

low molecular weight polycyclic aromatic hydrocarbon
lowest observed adverse effect level

meter

Metropolitan Syracuse Sewage Treatment Plant
million gallons per day |

manufactured gas plant

mile

" nitrate

non-aqueous phase liquid

National Climatic Data Center

National Cancer Institute

non-chironomidae/oligochaeta

Ninemile Creek

National Oil and Hazardous Substances Pollution Contingency Plan
no-effect concentration

National Library of Medicine

National Oceanic and Atmospheric Administration

no observed adverse effect level

National Pollutant Discharge Elimination System

National Priorities List '

National Toxicology Program

National Wetlands Inventory

New York Natural Heritage Program

New York State Department of Environmental Conservation
New York State Department of Health

New York State Department of Law

Onondaga County Department of Drainage and Sanitation
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OCDWEP
OLMC
OME
ORNL
ou

PAH
PCA
PCB
PCDD
PCDF
PCH
PEC
PEL
PMA
ppb
ppm
ppt
PRP
PSA
PTE
PTI
PXE
QA/QC
RAGS
R{D
RI
ROD
RME
SARA
SCS
SEC
SEL
SEM
SIR
SOC
SOPC
SPDES
SQB
SQV
SUNY
SUNY ESF

Onondaga County Department of Water Environment Protection
Onondaga Lake Management Conference
Ontario Ministry of the Environment
Oak Ridge National Laboratory

operable unit

phosphorous

polycyclic aromatic hydrocarbon
principal component analysis
polychlorinated biphenyl

polychlorinated dibenzo-p-dioxin
polychlorinated dibenzofuran
polychlorinated hydrocarbons

probable effect concentration

probable effect level

percent model affinity

parts per billion

parts per million

parts per thousand

potentially responsible party

preliminary site assessment
1-phenyl-l-[4-methy1phepyl]-ethane, or PhenylTolyEthane
PTI Environmental Services

1-phenyl-l-[2,4-dimethylphenyl]-ethane, or PhenylXylylEthane

quality assurance/quality control

Risk Assessment Guidance for Superfund
reference dose

remedial investigation

Record of Decision

reasonable maximum exposure

Superfund Amendments and Reauthorization Act
Soil Conservation Service

sediment effect concentration

severe effect level

simultaneously extracted metals

sediment/soil ingestion rate

stressor of concern

stressor of potential concern

State Pollutant Discharge Elimination System
sediment quality benchmark

sediment quality value

State University of New York

SUNY College of Environmental Science and Forestry
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SVOC
® TAL
TAMS
TBC
TCDD
TCL
TEC
TEF
TEL
TEQ
TKN
TOC
TOGS
TRV
TSCA
UCL
UF
UPL
UFI
UNEP
USACE
. USDOE
USEPA
USFWS
USGS
VvOC
WHO
WIR
WSDE
WSS

YOY

semivolatile organic compound

Target Analyte List

TAMS Consultants, Inc.
to-be-considered
tetrachlorodibenzo-p-dioxin

Target Compound List

toxic equivalent concentration

toxicity equivalence factor

threshold effects level

toxicity equivalence quotient

total Kjeldahl nitrogen

total organic carbon

Technical and Operational Guidance Series
toxicity reference value

Toxic Substances Control Act

upper confidence limit

uptake factor

upper prediction limit

Upstate Freshwater Institute

United Nations Environment Programme
United States Army Corps of Engineers
United States Department of Energy
United States Environmental Protection Agency
United States Fish and Wildlife Service
United States Geological Survey

volatile organic compound

World Health Organization

water ingestion rate

‘Washington State Department of Ecology
winter stress syndrome '

wet weight

young-of-year
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Glossary

Acid-Volatile Sulfide. The sulfides, consisting mainly of hydrogen sulfide and iron sulfide,
removed from sediment by cold acid extraction. AVS is a method used to predict toxicity in
sediment of simultaneously extracted divalent metals including cadmium, copper, lead, nickel, and
zinc.

Aquatic macrophyte. Macroscopic (visible to the naked eye) forms of vegetation in the waters
of the lake.

Area Use Factor. The ratio of an organism’s home range, breeding range, or feedmg/foragmg
range to the area of contamination of the site under investigation.

Assessment Endpoint. An explicit expression of the environmental value that is to be protected.

Benthic Community. The community of organisms dwelling at the bottom of a pond, river, lake,
or ocean.

Bioaccumulation. General term describing a process by which chemicals are taken up by an
organism, whether directly from exposure to a contaminated medium or by consumptlon of food
containing the chemical. '

Bioconcentration. A process by which there is a net accumulation of a chemical directly from an
exposure medium into an organism.

Body Burden. The concentration or total amount of a substance in a living organism.

Charophytes. A group of green algae (class Charophyceae) found primarily in freshwater that are
large, structurally complex algae. They range in size from a few millimeters to over a meter in
length, and consist of a complex set of branching filaments.

Chronic. Involving a stimulus that is lingering or continues for a long time; often signifies periods
from several weeks to years, depending on the reproductive life cycle of the species. Can be used
to define either the exposure or the response to an exposure (effect). Chronic exposures typically
induce a biological response of relatively slow progress and long duration.

Chronic Response. The response of (or effect on) an organism to a chemical that is not
immediately or directly lethal to the organism.

- Chronic Tests. A toxicity test used to study the effects of continuous, long-term exposure of a
chemical or other potentially toxic material on an organism.
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Community. An assemblage of populations of different species within a specified location and
time.

Dietary Accumulation. The net accumulation of a substance by an organism as a result of
ingestion in the diet. '

Dose. A measure of exposure. Examples include (1) the amount of a chemical ingested, (2) the
amount of a chemical absorbed, and (3) the product of ambient exposure concentration and the
duration of exposure.

Ecosystem. The biotic community and abiotic environment within a specified location and time,
including the chemical, physical, and biological relationships among the biotic and abiotic
components.

Epilimnion. The upper, warm, circulating water in a thermally stratified lake in summer.

Eutrophic. Describing a body of water (e.g., a lake) with an abundant supply of nutrients and a
high rate of formation of organic matter by photosynthesis. Pollution of a lake by sewage or
fertilizers renders it eutrophic (a process called eutrophication). This stimulates excessive growth
of algae; the death and subsequent decomposition of these increases the blochemlcal oxygen
demand and thus depletes the oxygen content of the lake.

Exposure Pathway. The course a chemical or physical agent takes from a source to an exposed
organism. Each exposure pathway includes a source or release from a source, an exposure point,
and an exposure route. If the exposure point differs from the source, transport/exposure medla
(i.e., air, water) also are included.

Exposure Point Concentration. The concentration of a contaminant occurring at an exposure
point.

Exposure Route. The way a chemical or physical agent comes in contact with an organism (i.e.,
by ingestion, inhalation, or dermal contact).

False Negative. The conclusion that an event (e.g., response to a chemical) is negative when it
is in fact positive. :

False Positive. The conclusion that an event is positive when it is in fact negative.

Food-Chain/Food-Web Transfer. A process by which substances in the tissues of lower trophic |
level organisms are transferred to the higher trophic level organisms that feed on them.
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Hazard Quotient (HQ) . The ratio of an exposure level to a substance toa toxicityvValue selected .
for the risk assessment for that substance (e.g., LOAEL or NOAEL).

Home Range. The area to which an animal confines its activities.
Hypolimnion. The lower, cooler, non-circulating water in a thermally stratified lake in summer.

Littoral. Designating or occurring in the marginal shallow water zone of a lake.

Lowest Observable Adverse Effect Level (LOAEL). The lowest level of a contaminant
evaluated in a toxicity test or biological field survey that has a statistically significant adverse effect
on the exposed organisms compared with unexposed organisms in a control or reference site.

Measurement Endpoint. A measurable ecological characteristic that is related to the valued
characteristic chosen as the assessment endpoint.

No Observed Adverse Effect Level NOAEL). The highest level of a contaminant evaluated
inatoxicity test or biological field survey that causes no statistically significant difference in effect
compared with the control or a reference site.

Oncolite. Irregularly rounded, calcareous nodules that range in size from 0.5 to 30 cm and are not
attached to substrates. ' '

Plankton. Minute organisms that drift with the currents in seas and lakes. Plankton includes many
‘microscopic animals (zooplankton) and plants (phytoplankton).

Probable Effect Concentrations (PECs). Sediment quality values established as the
concentrations of individual chemicals above which adverse effects in sediments are expected to

frequently occur.

Sediment Effect Concentrations (SECs). Concentrations of individual contaminants in sediments
below which toxicity is rarely observed and above which toxicity is frequently observed.

Species. A group of organisms that actually or potentially interbreed and are reproductively
isolated from all other such groups; a taxonomic grouping of morphologically similar individuals;
the category below genus.

Taxa Richness. The total number of individual taxa in a sample. The term taxa instead of species
is used, as the organisms in this study are not always identified to the species level.

Thermocline. A steep temperature gradient that exists in the middle zone (the metalimnion) of a
lake and gives rise to thermally induced vertical stratification of the water. The metalimnion lies
between the relatively warm epilimnion above and the cold hypolimnion below.
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Toxicity Test. The means by which the toxicity of a chemical or other test material is determined.
A toxicity test is used to measure the degree of response produced by exposure to a specific level
of stimulus (or concentration of chemical) compared with an unexposed control.

Trophic Level. A functional classification of taxa within a community that is based on feeding
relationships (e.g., aquatic and terrestrial plants make up the first trophic level, and herbivores make

up the second).

TypeIError. Rejection of a true null hypothesis. The percentage of stations predicted to have
effects (i.e., based on exceedance of one or more of the sediment effect concentrations) that
actually had no observed effects based on the chironomid survival results.-

Type Il Error. Acceptance of a false null hypothesis. The percentage of stations predicted to have
no effects (i.e., based on lack of exceedance of any of the sediment effect concentrations) that
actually had observed effects based the chironomid survival results. '
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EXECUTIVE SUMMARY

This document presents the New York State Department of Environmental Conservation
(NYSDEC)/TAMS Consultants, Inc. (TAMS) rewrite of Honeywell International Inc.’s (Honeywell;
formerly AlliedSignal) revised baseline ecological risk assessment (BERA) report. A draft BERA report
was submitted to NYSDEC by Honeywell in May 1998. Based on its review and that of the US
Environmental Protection Agency (USEPA), NYSDEC and the New Y ork State Department of Law
(NYSDOL) disapproved the draft document and provided comments to Honeywell in March 1999. After
completing additional sampling in 1999 and 2000, Honeywell submitted a revised BERA report in April
2001. This revised report was similarly disapproved by NYSDEC and NYSDOL in July 2001. The
reasons for disapproval are outlined in the determination accompanying this BERA.

For the purposes of this report, the Onondaga Lake site includes the following areas:
. The entire lake, including all pelagic and littoral areas.

. The mouths of all tributaries to the lake, including Ley Creek, Onondaga Creek,
Harbor Brook, the East Flume, Tributary SA, Ninemile Creek, Sawmill Creek,
and Bloody Brook.

. The area from the lake outlet to the water sampling location in the outlet (Station
W12), approximately 650 feet (ft) (200 meters [m]) downstream of the lake near
the New York State Thruway bridge.

. Two of the New York State-regulated wetlands contiguous to the lake (Wetlands
SYW-6 and SYW-12).

In addition to the investigations performed at the above-listed areas, ongoing or completed investigations
conducted separately by Honeywell, NYSDEC, and others at hazardous waste sites and areas of concern
near Onondaga Lake are discussed in the BERA.

The implementation of the BERA follows the Superfund risk assessment process specified by USEPA
(1997a) to evaluate the likelihood that adverse ecological effects are occurring or may occur as aresult of
exposure to one or more contaminants or stressors (see text box below). The specifications of NYSDEC
(19944a), particularly those specifications that are not identified by USEPA (1997a, 1998), have been
incorporated into this BERA, so that the relevant New York State guidance was accommodated within
the structure recommended by USEPA.

The first seven steps of the Superfund ecological risk assessment process were completed from 1990
through the present, inclusive of this report, and the final step will be determined by the NYSDEC and
USEPA, with the assistance of NYSDOH and NYSDOL, during the feasxblhty study (FS) and Record of

Decision (ROD) process.
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The Elght Steps of the Superfund - c
Ecologlcal Risk Assessment Process S

1) Screenmg-level problem formulation and ecologlcal o
effects evaluation. - . o

2y Screemng-level prellmmary exposure estlmate and nsk
'  calculation. ‘ o
3) . Baselme risk assessment problem formulatxon e

4)- o TStudy desngn and data quallty objectlves

-5) F leld verlﬁcatlon of samplmg de51gn

M'

X 6.) '_ Slte mvest1gat10n and analy51s of exposure and eﬁ‘ects
7) RlSk characterlzatlon
-8) Rlsk management.

1.  Honeywell History Associated with Onondaga Lake

Honeywell’s predecessor companies have operated manufacturing facilities in Solvay, New York, since
1884. The location was primarily chosen due to its natural deposits of salt and limestone. The Solvay
Process Company, founded in 1881, used the ammonia soda (Solvay) process to produce soda ash.
Honeywell (as AlliedSignal) subsequently expanded the operation to three locations which shall be referred
to in this BERA as the Main Plant, the Willis Avenue Plant and the Bridge Street Plant, collectively known
as the Syracuse Works. The Main Plant manufactured soda ash and related products from 1884 to 1986
and benzene, toluene, Xylenes, and naphthalene from 1917 to 1970. The Willis Avenue plant manufactured
chlorinated benzenes and chlor-alkali products from 1918 to 1977. Chlor-alkali production by the mercury
cell electrolytic process began in approximately 1947 at the Willis Avenue plant. The Bridge Street plant
produced chlor-alkali products and hydrogen peroxide using the mercury cell electrolytic process starting
in 1953. This plant was sold to Linden Chemicals and Plastics (LCP) of New York in 1979, which

operated it until 1988.

Animportant feature of the waste management at the Syracuse Works was the use of approximately 2,000
acres of wastebeds located in Solvay (Solvay Wastebeds) to dispose of waste from the manufacture of
soda ash. Honeywell disposed of Solvay wastes in these wastebeds and organic wastes in the Semet
Residue Ponds in Wastebed A; organic wastes were also disposed of in Wastebed B near Harbor Brook.
In addition, Honeywell disposed of large quantities of combined Solvay wastes and mercury and organic
wastes directly into the lake through the East Flume. Further discussion of these and other sources is
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provided in Chapter 2 and Appendix G of this BERA and inthe Onondaga LLake Remedial Investlgatlon
(RI) report (TAMS, 2002b). :

2. Screening-Level Problem Formulatio_n and Screening

Initial screening-level problem formulation for Onondaga Lake was largely completed during preparation
of the Onondaga Lake RI/FS Work Plan (PTI, 1991). As part of the work plan, a conceptual site model -
was developed, preliminary chemicals of potential concern/stressors of potential concem (COPCs/SOPCs)
and representative ecological receptors were identified, assessment and measurement endpoints were
defined, the objectives of the BERA were formulated, and a study design was developed to collect the data
needed to satisfy the BERA objectives. Although initial problem formulation for the work plan was largely
completed in 1991, several elements of the screening-level problem formulation have been refined since
that time, based on information collected during the 1992 and 1999/2000 RI field investigations, or by using
information collected by other parties, such as NYSDEC. The RI field investigations conducted by
Honeywell in 1992 and 1999/2000 and by NYSDEC in 2002 cover the site investigation portions of Steps

4 to 6 of the USEPA Superfund ecological risk assessment process.

The preliminary conceptual site model for the Onondaga Lake BERA, which was retained with minor
revisions as the site conceptual model for the BERA, is presented in Figure ES-1. The conceptual site
model identifies primary and secondary sources, potential pathways, major contaminants/stressor groups,
potential exposure routes and receptors, and effects to be initially evaluated as part of the BERA. Animals
and plants are directly exposed to contaminants and stressors primarily from contaminated sediments and
lake water and animals are indirectly exposed through ingestion of food (e.g., prey) containing
contaminants.

3. Contaminants/Stressors of Concern

~ Numerous potentially toxic chemicals, including mercury, cadmium, chromium, copper, lead, nickel, zinc,

polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs), benzene, toluene,
ethylbenzene, xylenes (BTEX), chlorinated benzenes, and dioxins/furans, were detected at elevated
concentrations in various lake media. For each complete exposure pathway, route, and chemical, a
screening ecotoxicity value was selected to. establish contaminant exposure levels that represent
conservative thresholds for adverse ecological effects. COCs selected for water, surface sediment, surface
soil, plants, fish, and wildlife receptors are presented in Tables ES-1 and ES-2.

Stressors identified in Superfund guidance are referred to as chemical contaminants in this BERA, whereas
non-Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) stressors, such
aschloride, depleted dissolved oxygen (DO), and reduced water transparency, are referred to as stressors.
Only chemicals covered under CERCLA Section 40 CFR Part 302.4, which lists the CERCLA hazardous
substances, were included in the COC selection. The exception to this isammonia which is listed as a
hazardous substance in the CFR, but is treated as an SOC in this BERA since it is associated with -
discharges from the Metropolitan Syracuse Sewage Treatment Plant (Metro), as well as various Honeywell
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sites, and is a nutrient. The major groups of stressors in Onondaga Lake, including nutrients (i.e., nitrite,
phosphorus, sulfide), calcite, salinity, ammonia, depleted DO, and reduced water transparency, were
retained for further examination in the BERA.

4.  Assessment Endpoints

Assessment endpoints are explicit expressions of the actual environmental values that are to be protected
and focus arisk assessment on particular components of the ecosystem that could be adversely affected
due to contaminants and stressors at the site. Assessment endpoints are often expressed in terms of
_ populations or communities. Because mercury and some of the other COCs, such as PCBs and

~ polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans (PCDD/PCDFs), at Onondaga Lake
are known to bioaccumulate, an emphasis was also placed on indirect exposure at various levels of the food
chain to address COC-related risks at higher trophic levels. In addition, assessment endpoints were also
selected for communities that may have been affected by stressors. The 13 assessment endpoints that were
selected for Onondaga Lake are:

. Sustainability (i.., survival, growth, and reproduction) of an aquatic macrophyte |
community that can serve as a shelter and food source for local invertebrates, fish,
and wildlife. ' '

K Sustainability (i.e., survival, growth, and reproduction) of a phytoplankton
community that can serve as a food source for local invertebrates, fish, and '
wildlife.

. Sustainability (i.e., survival, growth, and reproduction) of a zooplankton
community that can serve as a food source for local invertebrates, fish, and
wildlife.

. Shstainability (i.e., survival, growth, and reproduction) of a terrestrial plant
community that can serve as a shelter and food source for local invertebrates and

wildlife.

. Sustainability (i.e., survival, growth, and reproduction) of a benthic invertebrate
community that can serve as a food source for local fish and wildlife.

. Sustainability (i.e., survival, growth, and reproduction) of local fish populations.

. Sustainability (i.e., survival, growth, and reproduction) of local amphibian and
reptile populations. '
. Sustainability (i.e., survival, growth, and reproduction) of local insectivorous bird

populations. : ‘
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e Sustainability (i.e., survival, growth, and reproduction) of local benthivorous
waterfowl populations. :

. Sustainability/(i.e., survival, growth, and reproduction) of local piscivorous bird
populations.

. Sustainability (i.e., survival, growth, and reprbduction) oflocal carnivorous bird '
populations.

. Sustainability (i.e., survival, growth, and reproduction) of local insectivorous

(aquatic and terrestrial insect phases) mammal populations.

. Sustainability (i.e., survival, growth, and reproduction) of local piscivorous
" mammal populations. '

5. - Measurement Endpoints

Measurement endpoints provide the actual values used to evaluate each assessment endpoint. Measurement
endpoints generally include measured or modeled concentrations of chemicals and stressors in water,
sediment, fish, birds, and/or mammals, laboratory toxicity studies, and field observations. Measurement
endpoints in relation to their respective assessment endpoints were phrased in relation to respective risk
questions contained in the BERA. Each assessment endpoint in this BERA had a minimum of two
measurement endpoints that were used as lines of evidence. Measurement endpoints identified for the
Onondaga Lake BERA include:

. Community structure (aquatic macrophytes, phytoplankton, zooplankton, fish,
amphibians and reptiles) as compared to reference communities.

. Laboratory (greenhouse studies) and field expeﬁments measuring macrophyte
growth and survival.

. Laboratory toxicity studies measuring macroinvertebrate, growth, survival, and
reproduction.

. Benthic community indices, such as richness, abundance, diversity, and biomass.

. Observed effects on fish foraging and nesting.

e Observed fish abnormalities.

¢ - Measuredtotal COC body burdens in fish to determine exceedance of effect-level
thresholds based on toxicity reference values (TRVs).
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Laboratory toxicity studies examining effects of lake water on amphibian embryos.

Modeled total COC body burdens in wildlife receptors to determine exceedance
of effect-level thresholds based on TRVs.

Exceedance of criteria for concentrations of COCs/SOCs in lake water that are
protective of aquatic organisms, fish, and wildlife.

Exceedance of guidelines for concentrations of COCs/SOCs in sediments that are
protective of aquatic life.

Exceedance of guidelines for concentrations of COCs/SOCs in soils that are
protective of plant life. ‘

Field observations.

6.  Ecological Receptors

The risks to the environment were evaluated for receptors that were selected to be representative of
various communities, feeding preferences, predatory levels, and aquatic and wetland habitats. Individual
assessment endpoints were evaluated with a minimum of one “model” (receptor) species. The following
receptors were selected for the Onondaga Lake BERA:

Aquatic macrophyte community.

Phytoplankton community.

Zooplankton community.

Terrestrial plant community.

Benthic invertebrate community.

Fish: bluegill (Lepomis macrochirus); carp (Cyprinus carpio); channel catfish
(Ictalurus punctatus); gizzard shad (Dorosoma cepedianum); largemouth bass
(Micropterus salmoides); smallmouth bass (Micropterus dolomieui); walleye
(Stizostedion vitreum); and white perch (Morone americana).

Amphibian and reptile communities.

Insectivorous birds: tree swallow (Tachycineta bicolor).
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. Benthivorous waterfowl: mallard (dnas platyrhynchos).

e Piscivorous birds: belted kingfisher (Ceryle alcyon); great blue heron (4rdea
herodias); and osprey (Pandion haliaetus). :

. Carnivorous birds: red-tailed hawk (Buteo jamaicensis).

. Insectivorous mammals: little brown bat (Myotis lucifugus) — aquatic
invertebrates; short-tailed shrew (Blarina brevicauda) —terrestrial invertebrates.

. ~ Piscivorous mammals: mink (Mustelavison) and river otter (Lutra canadensis).
7. - Exposure Assessment

The exposure assessment describes complete exposure pathways and exposure parameters. The
contaminants and ecological components of the Onondaga Lake ecosystem were temporally and spatially
characterized to obtain an exposure profile. The distribution of chemicals and stressors in each medium
(i.e., lake water, surface sediments, wetland surface soil, dredge spoil surface soils, plankton,
macroinvertebrates, and fish) to which ecological receptors may be exposed was examined and exposure
point concentrations (EPCs) were calculated. Biota uptake and food-web exposure models were
developed. - - '

Receptor parameters, such as body weight, prey ingestion rate, home range, etc., were used in the food-
web models to calculate COC dietary doses for wildlife. Exposure parameters were obtained from USEPA
references, the scientific literature, and directly from researchers. The resulting exposure profiles for each
receptor quantified the spatial and temporal patterns of exposure as they relate to the assessment endpoints
and risk questions.

8. Effects Assessment

The effects assessment describes the methods used to characterize effects on aquatic and terrestrial
organisms due to exposure to chemicals and stressors. Chemical exposure was evaluated using measures
of toxicological effects (TR Vs) that provide a basis for estimating whether the chemical exposure at a site
is likely to result in adverse ecological effects. Exposure to stressors was evaluated using available literature,
concentrating on studies specific to Onondaga Lake when possible. -

For chemical exposure, TR Vs were selected based on lowest observed adverse effects levels (LOAELSs)
and/or no observed adverse effects levels (NOAELSs) from laboratory and/or field-based studies reported
in the scientific literature. These TRVs examine the effects of COCs on the survival, growth, and
reproduction of fish and wildlife species in Onondaga Lake. Reproductive effects (e.g., egg maturation, egg
hatchability, and survival of juveniles) were generally the most sensitive exposure endpoints and were
selected when available and appropriate.
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Site-specific sediment effect concentrations (SECs) using toxicity and chemistry data were derived to allow
assessment of whether the sediment chemical concentrations found at various stations in the lake would
result in adverse biological effects. Five site-specific SECs were developed for Onondaga Lake using the
apparent effects threshold (AET) approach and calculation of effects range-low (ER-L), effects range-
median (ER-M), probable effect level (PEL), and threshold effects level (TEL) concentrations. These SECs
were then used to derive a consensus-based probable effect concentration (PEC) for use in determining
areas of the lake bottom that potentially pose a risk to the benthic community.

9. Risk Characterization

Risk characterization integrates the exposure and effects assessments and examines the likelihood of
adverse ecological effects occurring as a result of exposure to chemicals and/or stressors. The Onondaga
Lake BERA employed a strength-of-evidence approach, using several lines of evidence to evaluate each
assessment endpoint. |

Toxicological risks were estimated by comparing the results of the exposure assessment (measured or
modeled concentrations of chemicals in receptors of concern) to the TRV developed in the effects
assessment, resulting in a ratio of these two numbers, called a hazard quotient (HQ). HQs equal to or
greater than 1.0 (HQ > 1) are typically considered to indicate potential risk to ecological receptors; for
example, with reduced or impaired reproduction or recruitment. The HQs provide insight into the potential
for adverse effects upon individual animals in the local population resulting from chemical exposure. Ifan

HQ suggests that effects are not expected to occur for the average individual, then they are probably

insignificant at the population level. However, if an HQ indicates that risks are present for the average
individual, then risks may be present for the local population.

Other measurement endpoints, such as field observations and toxicity studies, were evaluated in conjunction
with toxicological risks on a receptor-specific basis. Use of several lines of evidence resulted in the
following risk characterizations for each assessment endpoint.

9.1 Sustainability (i.e., Survival,-Growth, and Reproduction) of an Aquatic Macrophyte
Community That Can Serve as a Shelter and Food Source for Local Invertebrates, Fish,
and Wildlife

Sustainability of an aquatic macrophyte community that can serve as a shelter and food source for local
invertebrates, fish, and wildlife was assessed using three lines of evidence. The first was comparison of the
Onondaga Lake macrophyte community to reference location communities. The second was to evaluate
growth and survival of macrophytes in Onondaga Lake using field and laboratory studies. The third was
a qualitative evaluation of lake conditions relative to NYSDEC narrative water quality standards (6
NYCRR Part 703.2). All three measurement endpoints indicate that the macrophyte community of
Onondaga Lake has been adversely affected by the input of chemicals and stressors into the lake. These
impacts may affect animals that use the macrophytes in Onondaga Lake for food and shelter.
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9.2  Sustainability (i.e., Survival, Growth,and Reproduction) of a Phytoplankton Community
That Can Serve as a Food Source for Local Invertebrates, Fish, and Wildlife

Sustainability of a phytoplankton community that can serve as a food source for local invertebrates, fish,
and wildlife was assessed using two lines of evidence. The first was field observations of the Onondaga
Lake phytoplankton community and the second was a qualitative evaluation of NYSDEC narrative water
quality standards. Both measurement endpoints indicate that the phytoplankton community has been
impacted by chemicals and/or stressors in lake water. Mercury has been shown to bioaccumulate in
phytoplankton in Onondaga Lake and may be passed on to higher trophic levels feeding on phytoplankton
in Onondaga Lake. Stressors have been shown to influence the abundance and distribution of
phytoplankton spec1es ‘

9.3 Sustainability (i.e., Survival, Growth, and Reproduction) of a Zooplankton Community
That Can Serve as a Food Source for Local Invertebrates, Fish, and Wildlife

Sustainability of a zooplankton community that can serve asa food source for local mvertebrates fish, and
wildlife was assessed using three lines of evidence. The first was field observations of the Onondaga Lake
zooplankton community. The second was to compare surface water concentrations to water quality criteria
developed for the protection of aquatic life. The third was a comparison of contaminant concentrations in
sediment to NYSDEC and/or USEPA sediment guidelines. All three of these lines of evidence indicate that
the zooplankton community of Onondaga Lake has been impacted by high levels of chemicals and/or
stressors in lake water. In particular, high levels of salinity and mercury appear to have influenced
community structure and abundance. Although the zooplankton community has been impacted by lake
conditions, it still serves asa food source for local invertebrates, fish, and wildlife, and as such passes
bioaccumulative contaminants (e.g., mercury) through the food chain. - :

9.4  Sustainability (i.e., Survival, Growth, and Reproduction) of a Terrestrial Plant Community
That Can Serve as a Shelter and Food Source for Local Invertebrates and Wildlife

Sustainability of a terrestrial plant community that can serve as a shelter and food source for local
invertebrates and wildlife was assessed using two lines of evidence. The first was field observations of the.
Onondaga Lake terrestrial plant community. Only obvious effects, such as the sparse vegetation found on
the wastebeds, can be directly attributed to activities at Honeywell facilities (i.e., disposal of Solvay and
other industrial wastes). The second was to compare surface soil concentrations to plant toxicity values.

Comparisons of soil chemical concentrations to plant toxicity values indicate that high levels of
contaminants, in particular chromium and mercury, may adversely affect the plant community and
subsequently local invertebrates and wildlife that live or forage in local habitats. These results suggest the
potential for adverse effects on plants via exposure to COCs in soils at all four wetland areas and the
dredge spoils area.
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9.5  Sustainability (i.e., Survival, Growth, and Reproduction) of a Benthic Invertebrate .
- Community That Can Serve as a Food Source for Local Fish and Wildlife

The potential effect of COCs and SOCs on the benthic community in Onondaga Lake was evaluated using
the following four lines of evidence: exceedance of water quality criteria, benthic community metrics
analysis, sediment toxicity testing, and sediment chemistry through the derivation of site-specific PECs.

Concentrations of chemicals in Onondaga Lake water were found to exceed surface water criteria in
certain areas of the lake. There were more exceedances of surface water criteria in the tributaries to
Onondaga Lake than in the lake itself. In addition, stressors in Onondaga Lake, including chloride, salinity,
ammonia, nitrite, and phosphorus, generally exceeded guidelines (when available) or background levels.
A qualitative evaluation of NYSDEC narrative water quality standards indicated that those standards were
also exceeded. ‘ : S

The benthic invertebrate community metrics analyzed in the BERA included: taxa richness, dominance,
abundance of indicator species, species diversity, and percent model affinity (PMA). The analysis of these
metrics showed that many of the benthic invertebrates communities living in the littoral zone (less than 5 m
depth) in Onondaga Lake and the mouths of its tributaries have been impacted to some degree. The
majority of moderately and severely impacted stations were located between Tributary 5A and Ley Creek,
with the most severely impacted stations located between Tributary SA and Onondaga Creek.

Short-term (10-day) and long-term (40/42-day) bulk sediment toxicity tests were performed for this BERA
using sediments collected from all lake environs. The results of the sediment toxicity tests confirmed that
some Onondaga Lake sediments are toxic to benthic invertebrates and may increase mortality and reduce
the growth and fecundity of these organisms. The most toxic sediments are found in the nearshore zone in
the southern part of the lake between Tributary 5A and Ley Creek.

Five SECs (i.e., calculation of AET, ER-L, ER-M, PEL, and TEL values) were derived to allow site-
specific assessment of whether the sediment chemical concentrations found at various Onondaga Lake
stations would result in adverse biological effects. These SECs were then used to derive aconsensus-based
PEC (i.e, the contaminant concentration above which adverse effects are expected to frequently occur) to
determine areas of the lake bottom that pose some degree of risk to the benthic community. The PECs
were derived as the geometric mean of the five site-specific SECs and are presented in Table ES-3.

Using the consensus PECs, measured surface sediment concentrations exceed the values at many locations
throughout Onondaga Lake. Only 14 of approximately 200 locations sampled in 1992 and 2000 do not
have at least one compound exceeding an HQ of 1.0 (i.e., sediment concentration less than the PEC).
Many of the ratios of measured sediment concentrations to PECs exceed 10, or even 100, between
Tributary 5A and Ley Creek. In addition, these sediment locations have the hi ghest number of compounds
—between 11 and over 30 compounds per sample — that exceed their PECs in a sample.
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Based on the above, all four lines of evidence suggest an adverse effect from COCs and SOCs on the
benthic invertebrate populations in Onondaga Lake, particularly in the southern part of the lake from
Tributary 5A to Ley Creek. Based on these analyses it can also be concluded that local fish and wildlife

populations using the benthic invertebrate community as a food source in turn are impacted.

9.6  Sustainability (i.e., Survival, Growth, and Reproduction) of Local Fish Populations

The sustainability of local fish populations was assessed using six lines of evidence. The first was to examine
the fish community structure as compared to similar lakes and historic accounts of Onondaga Lake (prior
to industrial activities) in relation to the health of local fish populations. The second was to look for potential
effects of chemicals/stressors on fish foraging and nesting. The third was to compare visual abnormalities
(e.g., tumors, lesions) in Onondaga Lake fish to fish from other lakes. The fourth was to compare measured
water column concentrations to water quality criteria for the protection of aquatic life, including NYSDEC
narrative standards. The fifth was to compare measured sediment concentrations to guidelines for the
protection of aquatic life for benthic-dwelling species of fish. The sixth and final line of evidence was to
compare measured concentrations of chemicals in fish representing various feeding strategies and trophic
levels to TRVs. o

Risks to fish from chemicals were evaluated on a species-specific basis using measured body burdens for
eight fish species representing the Onondaga Lake fish community (Table ES-4). A limited numberof
chemicals (e.g., methylmercury) were analyzed in some species (€.g., gizzard shad and largemouth bass).
Therefore, actual risks from chemicals in lake water may be greater for these species than calculated. HQs
greater than 1.0 were calculated for the following chemicals (by species):

. Bluegill — arsenic, chromium, endrin, mercury, selenium, vanadium, and zinc.

. Carp —arsenic, chromium, dioxin/furans, endrin, mercury, total PCBs, selenium,
vanadium, and zinc.

. Catfish— chiomium, endrin, methylmercury, mercury, total PCBs, selenium,
vanadium, and zinc. '

. Gizzard shad — methylmercury.
. Largemouth bass — methylmercury and dioxins/furans. -

. Smallmouth bass —arsenic, chromium, mercury, methylmercury, total PCBs,
selenium, vanadium, and zinc.

. Walleye — chromium, mercury, methylmercury, and total PCBs.

& White perch — chromium, mercury, methylmercury, selenium, and total PCBs.
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Five of the six lines of evidence evaluated suggest adverse effects from COCs on the Onondaga Lake fish
community and the remaining line of evidence, incidence of visual abnormalities, was inconclusive. This
strength-of-evidence approach indicates that local fish populations are adversely affected by the chemicals
and stressors present in Onondaga Lake. :

9.7  Sustainability (i.e., Survival, Growth, and Reproduction) of Local Amphibian and Reptile
Populations

Sustainability of local amphibian and reptile populations was assessed using three lines of evidence. The
first was to conduct a field survey of local amphibian and reptile populations around Onondaga Lake. The
second was to compare measured water column concentrations to water quality criteria for the protection
~ ofaquatic life, including NYSDEC narrative standards. The third and final line of evidence was laboratory
studies examining the effects of Onondaga Lake water on amphibian embryos. All three lines of evidence
strongly indicate that amphibian and reptile populations have been adversely affected by chemicals and/or
stressors found in Onondaga Lake water.

9.8  Sustainability (i.e., Survival, Growth, and Reproduction) of Local Insectivorous Bird
Populations

Sustainability of local insectivorous bird populations was assessed using three lines of evidence. The first
was modeling dietary doses of chemicals. The second was to compare measured water column
concentrations to water quality criteria for the protection of wildlife. The third line of evidence was field-
based observation. The first two lines of evidence suggested that insectivorous birds have been adversely
affected to some degree by chemicals found in Onondaga Lake and taken up by the aquatic phases (e.g.,
egg, larvae) of invertebrates. Mercury HQs were up to an order-of-magnitude greater than 1.0 and PAH
HQs were up to two orders-of-magnitude greater than 1.0, with both COCs exceedinga HQ of 1.0 over
the full concentration and toxicity range evaluated (Table ES-5). The third line of evidence, field
observations, was inconclusive. '

9.9 Sustainability (i.e., Survival, Growth, and Reproducﬁon) of Local Benthivorous Waterfowl
Populations S

Sustainability of local waterfowl populations was assessed using three lines of evidence. The first was
modeling dietary doses of chemicals. The second was to compare measured water column concentrations
to water quality criteria for the protection of wildlife. The third line of evidence was field-based observation.
The first two lines of evidence suggested that waterfowl have been adversely affected to some degree by
chemicals found in Onondaga Lake via exposure to contaminated water and food sources. Mercury HQs
were up to an order-of-magnitude greater than 1.0 and PAH HQs were up to two orders-of-magnitude
greater than 1.0, with both COCs exceeding a HQ of 1.0 over the full concentration and toxicity range
evaluated (Table ES-5). The third line of evidence, field observations, was inconclusive.
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9.10 Sustainability (i.e., Survival, Growth, and Reproduction) of Local Piscivorous Bird

. Populations

Sustainability of local piscivorous bird populations was assessed using three lines of evidence. The first was
modeling dietary doses of chemicals. The second was to compare measured water column concentrations
to water quality criteria for the protection of wildlife. The third line of evidence was field-based observation.
The first two lines of evidence suggested that piscivorous birds have been adversely affected to some
degree by chemicals found in Onondaga Lake, and by mercury in particular. Mercury HQs were greater
than 1.0 for the full point estimate range of risk for all three piscivorous receptor species and were over an
order-of-magnitude greater than the NOAELS (Table ES-5). The third line of evidence, field observations,
was inconclusive. o

9.11 Sustainability (i.e., Survival, Growth, and Reproduction) of Local Carnivorous Bird
Populations |

Sustainability of local carnivorous bird populations was assessed using two lines of evidence. The first was
modeling dietary doses of chemicals and the second was field-based observation. Modeled dietary doses
suggested that carnivorous birds have been adversely affected to some degree by chemicals found in
Onondaga Lake, and by total PAHs in particular, for which HQs were greater than 1.0 for the full point
estimate range of risk (Table ES-5). The second line of evidence, field observations, was inconclusive.

. , 9.12  Sustainability (i.e., Survival, Growth, and Reproduction) of Local Insectivorous (Aquatic
and Terrestrial Insect Phases) Mammal Populations

Sustainability of local insectivorous mammal populations was assessed using three lines of evidence. The
first was modeling dietary doses of chemicals. The second was to compare measured water column
concentrations to water quality criteria for the protection of wildlife. The third line of evidence was field-
based observation. The first two lines of evidence suggested that insectivorous mammals feeding on aquatic
invertebrates have been adversely affected to some degree by chemicals found in Onondaga Lake.
Methylmercury and PAHs had the highest HQs, with HQs greater than 1 .0 for the full point estimate range
of risk and values up to an order-of-magnitude above 1.0 (Table ES-6).

Insectivorous mammals feeding on terrestrial invertebrates in the four wetlands around Onondaga Lake may
also be adversely affected by chemicals found in Onondaga Lake. Risk varied by wetland area, with SYW-
19, located near the mouth of Harbor Brook, having the greatest number of COCs with HQs above 1.0
(Table ES-7). In the wetland areas, risks from exposure to methylmercury for the full point estimate range
of risk in all four wetlands were up to two orders-of-magnitude above 1.0. Risks from exposure to total
PAHs, hexachlorobenzene, and dioxins/furans were up to three orders-of-magnitude above 1.0. Risksto
insectivorous mammals in the dredge spoils soils were primarily due to exposure to hexachlorobenzene.
The third line of evidence, field observations, was inconclusive.
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9.13  Sustainability (i.e., Survival, Growth, and Reproduction) of Local Piscivorous Mammal

Populations

The sustainability of local piscivorous mammal populations was assessed using three lines of evidence. The
first was modeling dietary doses of chemicals. The second was to compare measured water column
concentrations to water quality criteria for the protection of wildlife. The third line of evidence was field-
based observation. The first two lines of evidence suggested that piscivorous mammals feeding around
Onondaga Lake have been adversely affected to some degree by chemicals found in the lake, and in
particular by mercury and total PCBs (Table ES-6). The third line of evidence, field observations, was
inconclusive. :

10. Uncertainties

To integrate the various components of the BERA, the results of the risk characterization and associated
uncertainties were evaluated to assess the risk of adverse effects to Onondaga Lake receptors as a result
of exposure to chemicals and stressors originating in the lake. Uncertainty exists because of data limitations
(e.g., extrapolating between species for TRVs) and natural variability (e.g., fish tissue concentrations,
ingestion rates). Uncertainty is an inherent component of risk assessments. Elements of uncertainty in this
BERA were identified and efforts were made to minimize them. For components in which a moderate
degree of uncertainty was unavoidable (e.g., sampling data), efforts were made to minimize any systematic
bias associated with the data. The Onondaga Lake BERA uses various point estimates of exposure and
response to develop a range of point estimates of risk (i.e., 95 percent UCL, mean, NOAEL, and LOAEL)
to aid in judging the ecological significance of risks. ’

In addition to the uncertainties that are common to many risk assessments, there were several uncertainties
associated with this BERA that are specific to Onondaga Lake. Uncertainties associated with factors
limiting the distribution and abundance of macrophytes, the effects of calcium and oncolites on the aquatic
community, the effects on the Onondaga Lake ecosystem if conditions allow the return of an oxic
hypolimnion, and the effects of eutrophication on the lake ecosystem were examined and discussed in the
BERA. '

11. Conclusions

Multiple lines of evidence were used to evaluate major components of the Onondaga Lake ecosystem to
determine if lake contamination has adversely affected plants and animals around Onondaga Lake. Almost
alllines of evidence indicate that the Honeywell-related contaminants and ionic waste in Onondaga Lake
have produced adverse ecological effects at all trophic levels examined.

The aquatic macrophytes in the lake have been adversely affected by lake conditions, and the resulting loss
. of macrophyte habitat that formerly provided valuable feeding and nursery areas has undoubtedly affected
the aquatic invertebrates and vertebrates living in Onondaga Lake. In addition to general habitat loss, there
has been bioaccumulation of mercury and possibly other chemicals in most organisms serving as a food
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- source in the lake, including phytoplankton, zooplankton, benthic invertebrates, and fish. Exceedances of

site-specific sediment PECs suggest adverse effects to benthic invertebrates will frequently occur (Ingersoll
etal., 2000) in most areas of the lake. The greatest number and magnitude of exceedances were found in
areas in the southern portion of the lake and near Ninemile Creek (see Chapter 10, Figure 10-3).

Comparisons of measured tissue concentrations and modeled doses of chemicals to TRVs show
exceedances of HQs for site-related chemicals throughout the range of the point estimates of risk. Many
of the contaminants in the lake are persistent and therefore, the risks associated with these contaminants
are unlikely to decrease significantly in the absence of remediation. On the basis of these comparisons, it
has been determined through this BERA that all receptors of concern are at risk. Contaminants and
stressors in the lake have either impacted or potentially impacted every trophic level and feeding preference
examined in this BERA. ' '
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Figure ES-1. Conceptual Site Model for the Baseline Ecological Risk Assessment for Onondaga Lake




Table ES-1. Contaminants of Concern Selected for Onondaga Lake Media

. Chemical Water  Sediment  Soil Plants Fish
Metals
Antimony .
Arsenic , °
Barium .
Cadmium ' o
Chromium .
Copper : ®
Iron
Lead
Manganese 0
Mercury/Methylmercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc :
Cyanide .
Volatile Organic Compounds

Benzene
Chlorobenzene
Dichlorobenzenes (Sum)
Ethylbenzene

‘ Toluene
Trichlorobenzenes (Sum) °

Xylene isomers
Semivolatile Organic Compounds

Bis(2-ethylhexyl)phthalate v .

Dibenzofuran

Hexachlorobenzene

Phenol

Polycyclic aromatic hydrocarbon (total)
Pesticides/Polychlorinated Biphenyls

Aldrin

Chlordane isomers

DDT and metabolites

~ Dieldrin o

Endrin _ .

Hexachlorocyclohexanes .

Heptachlor and heptachlor epoxide ,

Polychlorinated biphenyls (total) . ® °

Dioxins/Furans s
Total dioxins/furans B [ e | | 1 e 1

Note: e — Contaminants of concern assessed in the BERA for the specific media listed.
DDT - dichlorodiphenyltrichloroethane
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Table ES-2. Contaminants of Concern for Wildlife Species Evaluated in the Onondaga Lake BERA

Tree Swallow
Belted Kingfisher
|Great Blue Heron
Red-Tailed Hawk
Little Brown Bat
Short-Tailed Shrew
River Otter -

Mallard
|Osprey
Mink

Chemicals of Concern
Metals
Antimony
Arsenic
Barium
Cadmium
Chromium
Cobait
Copper
Lead
Manganese
Mercury/Methylmercury
Nickel
Selenium
Thallium
Vanadium
Zinc
. Volatile Organic Compounds
Dichlorobenzenes (total)
Trichlorobenzenes (total) ° . . .
Xylenes (total) . '
Semivolatile Organic Compounds
Bis(2-ethylhexyl)phthalate °
Hexachlorobenzene °
Polycyclic aromatic hydrocarbon (total) ° ® ® . ° ® . ° °
Pesticides/Polychlorinated Biphenyls
Chlordanes N
DDT and metabolites ° . ® ® . °
Dieldrin . ° . .
Endrin [
Hexachlorocyclohexanes . ° ° .
Polychlorinated biphenyls (total) 0 . ° ° . o | o ® °
Dioxins/Furans .
Dioxins/furans(TEQ_) V 'ololo] [olololololol

Notes e — Contaminants of concern (COC) assessed in the BERA for the specific receptor listed. .

DDT - dichlorodiphenyltrichloroethane
TEQ - toxicity equivalent
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Table ES-3. Comparison of Various Site-Specific Sediment Effect Concentrations and Probable Effect
Concéntrations for Onondaga Lake, 1992 Data™

. AET ER-L ER-M TEL PEL PEC
Metals (mg/kg) '
Antimony NC 3.1 K . 4 43 3.6
Arsenic 4.3 - 09 44 1.3 3.6 24
Cadmium ' 8.6 0.9 2.1 14 3.1 24
Chromium 195 18 48 29 67 _ 50
Copper 84 12 41 19 48 33
Lead 116 9.7 57 13 58 35
Manganese 445 197 280 231 . 295 278
Total mercury 13 0.5 2.8 1.0 - 2.8 22
Nickel 50 5.2 21 84 - 26 16
Selenium 0.9 0.4 0.6 04 . 0.7 0.6
Silver 2.7 0.8 1.2 09 . 1.4 1.3
Vanadium 12 2.7 6.0 34 8.3 5.6
Zinc _ - 218 38 95 57 12 83
Organic Compounds

BTEX Compounds (ng/kg)
Benzene : 5,300 27 42 424 299 150
Ethylbenzene 13 142 657 - 206 657 . 176
Toluene M3 13 28 16 50 42
Xylenes _ 606 153 1,640 367 997 561

Chlorinated Benzenes (ng/kg) . -
Chlorobenzene 10,000 64 580 48 799 428
Dichlorobenzenes 1,373 21.5 773 44 765 239
 Trichlorobenzenes 287 186 - 930 209 482 347
Hexachlorobenzene 28 7.2 28 8.9 24 16

. Polychlorinated Biphenyls ( ng/kg) :

Aroclor 1016 90 99 135 104 - 135 111
Aroclor 1248 470 82 300 99 307 204
Aroclor 1254 77 69 83 74 80 76
Aroclor 1260 240 80 240 115 - 221 164
Total PCBs 710 136 400 151 382 295

PAH Compounds (pg/kg) ’ _
Naphthalene . 2,100 340 1,400 471 1,380 917
Acenaphthene 1,700 469 1,200 478 1,030 861
Fluorene 3,500 55 305 66.9 . 327 264
Phenanthrene 16,000 92 480 135 491 543
Anthracene 4,400 33 210 49.6 249 207
Fluoranthene 26,000 140 1,400 483 2,482 1,436
Pyrene NC 114 650 238 795 344
Benz[a]anthracene NC 61 415 118 451 192
Chrysene NC 100 440 172 - 541 253
Benzo[b]fluoranthene 1,100 63 240 81 253 908
Benzo{a]pyrene NC 63 210 - 98 355 - 146
Indeno(1,2,3-cd]pyrene NC 59 370 102 . 503 183
Dibenz[a,h]anthracene 730 49 180 67.7 218 157
Benzo[ghi]perylene 2,700 228 1,300 307 1,170 780
Acenapthylene ' 3,000 507 - 1,850 673 . 1,970 1,301
Benzo[k]fluoranthene 1,100 63 240 81 . 253 203
Dibenzofuran NC 340 340 295 - 561 372
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Table ES-3. (cont.)

AET ER-L ER-M TEL PEL PEC

Other SVOCs (ug/kg)
Phenol 45 45 45 45 45 45
Pesticides (png/kg)
DDT and Metobolites 16 47 47 24 27 30
Chlordane NC NC NC 5.1 5.1 5.1
Notes:

® All concentrations in dry weight

®Maps of exceedances of ER-L, ER-M, TEL, PEL and PEC values are presented in Appendix F.
AET - apparent effects threshold

BTX - benzene, toluene, xylenes

DDT -- dichlorodiphenyltrichloroethane

ER-L - effects-range low

ER-M - effects-range median

NC - value was not calculated because of an insufficient number of detected observations
PAH - polycyclic aromatic hydrocarbon

PCB - polychlorinated biphenyl

PEC - Probable Effect Concentration

PEL - probable effect level

TEL - threshold effect level
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Table ES-4. Hazard Quotients for Meésured Fish Concentrations

Bluegill Bluegill Gizzard Shad Gizzard Shad Gizzard Shad Gizzard Shad
95%UCLHQ 95%UCL HQ Bluegill Mean Bluegill Mean 95%UCL HQ 95%UCLHQ Mean HQ Mean HQ
‘CcocC NOAEL LOAEL HQ NOAEL HQ LOAEL NOAEL LOAEL NOAEL LOAEL
Antimony 0** O** O** 0%+ 0* 0* 0* 0*
Arsenic 1.4 0.5 0.7 0.3 0* o* 0* o*
Chromium 61 18 16 4.6] 0* 0* 0* - 0*
Mercury 5.4 1.8 2.7 0.9 0* 0* 0* o*
Methylmercury 35 1.2 2.8 oo 23] o8 21] 0.7
Selenium 15 1.5 9.2 0.9 0* 0* 0* o*
Vanadium 29 2.9 20 2.0 0* 0* 0* o*
Zinc 3.2 2.7 2.1 1.8 0* 0* 0* 0*
Endrin : 0.2 2.3E-02 0.1 1.5E-02 o> 0* 0* o*
DDT and metabolites 4.7E-02 9.7E-03 3.9E-02 8.0E-03 0* 0* 0* o*
Polychlorinated biphenyls 0.5 0.1 0.3 0.1 0* o* 0* o*
Dioxin/furan TEQ (Fish) 0.4 0.2 0.1 0.1 0* 0* 0* 0*
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Table ES-4. (cont.)

Carp Carp Catfish Catfish
95%UCL HQ 95%UCL HQ CarpMean CarpMean 95%UCL HQ 95%UCL HQ Catfish Mean Catfish Mean
CoC NOAEL LOAEL HQ NOAEL HQ LOAEL NOAEL LOAEL HQ NOAEL HQ LOAEL
Antimony O** O** 0** 0** 04 0.2 6.3E-02 3.5E-02
Arsenic 4.0 1.5 1.7 0.6 O** O** 0** 0**
Chromium 21 6.2 7.2 2.1 5.7 1.7 3.1 0.9
Mercury 4.3 1.4 3.5 1.2 6.3 2.1 4.9 1.6
Methylmercury 4.8 1.6 3.9 1.3 7.8 2.6 7.1 2.4
Selenium 20 2.0 10 1.0 13 1.3 7.6 0.8
Vanadium 24 2.4 13 - 1.3 27 2.7 20 2.0
Zinc 13 11 6.1 5.2 22 1.8 1.2 1.0
Endrin 1.0 0.1 0.5 0.0 0.8 0.1 0.5 0.0
DDT and metabolites 0.4 0.1 0.3 0.1 0.6 0.1 0.3 0.1
Polychlorinated biphenyls 2.5 0.5 1.6 0.3 II 0.4 lIl 0.3
Dioxin/furan TEQ (Fish) 2.6 12 1.0 0.5 0.6 0.3 0.4 0.2
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Table ES-4. (cont.)

White Perch White Perch  White Perch White Perch SMB SMB
95%UCL HQ 95%UCL HQ Mean HQ Mean HQ 95%UCL HQ 95%UCLHQ SMBMean SMB Mean
CoC NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL HQ (NOAEL) HQ (LOAEL)
Antimony 04 0.2 0.4 0.2 O** o** 0%+ 0**
Arsenic 0** O** 0¥ O** 3.6 1.4 2.4 0.9
Chromium 2.5 0.7 2.5 - 0.7 3.2 0.9 2.3 0.7
Mercury 7.1 2.6 7.0 2.3 7.3 2.4 7.0 2.3
Methylmercury 12 4.1 11 3.6 8.2 2.7 7.2 2.4
Selenium 7.8 0.8 - 1.8 0.8 10 1.0 4.8 0.5
Vanadium 0%+ 0** 0** 0** 20 2.0 11 1.1 |
Zinc 0.5 04 05 04 1.6 1.4 1.1 0.9
Endrin 0.1 1.4E-02 0.1 1.2E-02 0.2 1.7E-02 0.2 1.6E-02
DDT and metabolites ] 0.2 . 3.5E-02 0.1 1.3E-02 0.1 - 2.1E-02 0.1 1.5E-02
Polychlorinated biphenyls 0.3 0.2 0.2 0.9 0.2
Dioxin/furan TEQ (Fish) 0.5 0.3 0.4 0.2 0.5 0.2 0.3 0.1
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© Table ES-4. (cont.)

LMB LMB Walleye Walleye
95%UCL HQ 95%UCL HQ LMBMean LMBMean 95%UCL HQ 95%UCL HQ Walleye Mean Walleye Mean
CoC . NOAEL LOAEL _ HQ NOAEL HQLOAEL NOAEL . LOAEL HQ NOAEL HQ LOAEL
Antimony NA NA NA NA 0** 0** 0** 0**
Arsenic 0* 0* 0* 0* 0** 0** 0** 0**
Chromium ~0* 0* 0* 0* 3.2 0.9 3.2 0.9
~ Mercury ‘ [ 69 | 2.3 ] 6.6 | 2.2 15 5.2 14 4.6
Methylmercury 0* 0* 0* 0* 18 6.1 15 5.1
Selenium 0* 0* 0* 0* 0F* 0** 0** 0**
Vanadium 0* 0* 0* 0* 0** 0** 0** 0**
Zinc 0* 0* 0* 0* 0** 0** Q** O**
Endrin 0** 0** O** O** 0.3 2.7E-02 0.1 1.3E-02
DDT and metabolites 0.1 1.2E-02 2.9E-02 6.1E-03 0.2 3.6E-02 0.1 - 2.1E-02
Polychiorinated biphenyls 0.7 0.1 0.4 0.1 o6 [ 15 ] o3
Dioxin/furan TEQ (Fish) [ 1.4 | 0.7 0.9 0.4 0* 0* 0* 0*
Notes:

* denotes not analyzed

** denotes all non-detects

Hazard quotients equal to or greater than one are outlined and bolded.
DDT - dichlorodiphenyltrichloroethane

LMB - largemouth bass ,

LOAEL - lowest-observed-adverse-effect level
NOAEL - no-observed-adverse-effect level
HQ — hazard quotient

SMB - smallmouth bass _

TEQ - toxicity equivalence quotient

UCL - upper confidence limit
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Table ES-5. Hazard Quotients for Modeled Avian Exposure

Tree Swallow Mallard Belted Kingfisher
v 95% UCLHQ = Mean HQ 95% UCL HQ Mean HQ 95% UCL HQ Mean HQ
COC - . NOAEL/LOAEL NOAEL/LOAEL NOAEL/LOAEL NOAEL/LOAEL NOAEL/LOAEL NOAEL/LOAEL
- Metals . .
Arsenic 0.1 44E-02 0.1 3.1E-02 NS NS NS NS NS NS NS NS
Barium 10 5.1 8.3 4.1 2.4 1.2 | 1.8 | 09 NS NS NS NS
Cadmium 7.0 0.5 4.6 0.3 1.0 0.1 0.7 4.7E-02 NS NS NS NS
Chromium 53 11 57 11 10 210 | 97 | 1.9 | 02 38E-02 02 3.6E-02
Cobalt - _ NA NA NA NA NA NA NA = NA NS NS NS NS
Copper 0.8 0.6 0.6 0.5 0.2 0.1 0.1 0.1 NS NS NS NS
Lead 1.8 0.2 1.3 0.1 NS NS NS NS 0.1 14E-02 0.1 8.7E-03
Methylmercury 19 1.9 11 1.1 43 | 04 03 | 23 ] 23 | 20 | 2.0 |
Mercury 6.5 3.3 3.1 1.5 0.9 0.4 - 0.7 0.3 . 0.7 0.3 0.6 0.3
Nickel - 0.2 0.1 0.2 0.1 3.9E-02 2.8E-02 3.7E-02 2.7E-02 NS NS NS NS
Selenium [ 68 | 34 | 54 | 27 | NS NS NS NS  3.9E-03 2.0E-03 3.1E-03 1.5E-03
Thallium ' NA NA NA NA NS NS NS NS NS NS NS NS
Vanadium . 0.1 1.1E-02 7.9E-03 2.6E-02 2.6E-03 1.5E-02 1.5E-03 NS NS NS NS
Zine 0.7 - 06 [12 ] o1 0.1 1.0E-02 1.1E-03 8.6E-03 9.5E-04
Volatile Organic Compounds ‘
Xylenes NA NA NA NA NA . NA NA NA NS NS NS NS
Dichlorobenzenes 0.3 01 [21 ] o2 03 33E02 NS NS NS NS
Trichlorobenzenes NA NA NA NA NA NA NA NA NS NS NS NS
Semivolatile Organic Compounds '
Bis(2-ethylhexyl)phthalate 0.7 0.1 0.6 0.1 NS NS NS NS NS NS NS NS
Polycyclic aromatic hydrocarbons [ 287 | 290 | 292 | 29 | 393 | 39 | 118 | 12 | 12 | 12 | 37 | o4
Pestlcides/Polychlormated Biphenyls ' ’
Endrin NS NS NS NS NS NS NS NS  2.9E-04 2.9E-05 2.4E-04 2.4E-05
Hexachlorocyclohexanes : NS NS NS NS NS NS NS NS  2.2E-05 7.2E-06 2.0E-05 6.3E-06
DDT and metabolites 0.1 0.1 02 20E-02 0.1 14E-02] 19 1.9 12 1.2 |
Polychlorinated biphenyls ®CBs) [_1.9_] - 0.2 - 02 04 39E02 03 30B-02] 11 11| 31 | 03
Dioxins/Furans

Dioxins/furans (TEQ) avian I 5.6 I 0.6 1.3 0.1 | 1.4 | 0.1 0.3 3.1E-02| 1.8 I 0.2 | 1.4 I 0.1
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Table ES-5. (cont.)

Great Blue Heron Osprey Red-tailed Hawk
95% UCL HQ Mean HQ 95% UCL HQ Mean HQ 95% UCL HQ Mean HQ

COoC _NOAEL/LOAEL NOAEL/LOAEL NOAEL/LOAEL NOAEL/LOAEL NOAEL/LOAEL NOAEL/LOAEL
Metals

Arsenic NS NS NS NS NS NS NS NS NS NS NS NS

Barium NS NS NS NS NS NS NS NS NS NS NS NS

Cadmium NS NS NS NS NS NS NS NS NS NS NS NS

Chromium 0.I 27E-02 0.1 25E-02 0.1 21E-02 0.1 19E-02 02 47E-02 02 3.4E-02

Cobalt NS NS NS NS NS NS NS NS NS NS NS NS

Copper NS NS NS NS NS NS NS NS NS NS NS NS

Lead NS NS NS NS NS NS NS NS 04 42E-02 03 3.0E-02

Methy!mercury [ 18 | 18 T 15 [ 15 [ 24 | 24 [ 20 | 20 ] 03 27E02 0.1 7.2E-03

Mercury 0.3 0.1 0.3 0.1 0.3 0.2 03 0.2 0.1 7.1E-02 0.0 1.3E-02

Nickel NS NS NS NS NS NS NS NS NS NS NS NS

Selenium 0.5 0.2 0.4 0.2 0.7 04 0.5 03 NS NS NS NS

Thallium NS NS NS NS NS NS NS NS NS NS NS NS

Vanadium NS NS NS NS NS NS NS NS NS NS NS NS

Zinc [ ] oa 0.8 01 [ 16 ] 02 [12 ] o1 NS NS NS NS
Volatile Organic Compounds

Xylenes NS NS NS NS NS NS NS NS NS NS NS NS

Dichlorobenzenes NS NS NS NS NS NS NS NS NS NS NS NS

Trichlorobenzenes NS NS NS NS NS NS NS NS NS NS NS NS
Semivolatile Organic Compounds

Bis(2-ethylhexyl)phthalate - NS NS NS NS NS NS NS NS NS NS NS NS

Polycyclic aromatic hydrocarbons 04 E 0.1 NA NA NA NA | 252 | 25 T 14 | 1.4 |
Pesticides/Polychlorinated Biphenyls

Endrin NS NS NS NS NS NS NS NS NS NS NS NS

Hexachlorocyclohexanes 1.0E-02 3.3E-03 0.2 0.1 1.5E-02 4.8E-03 0.3 0.1 NS NS NS NS

DDT and metabolites 8.0 0.8 5.3 0.5 9.3 09 [ 63 | 06 [ 15 | o2 0.3 0.0

Polychlorinated biphenyls (PCBs) | 2.7 0.3 1.4 0.1 2.5 0.3 0.2 25E-02 NS NS NS NS
Dioxins/Furans

Dioxins/furans (TEQ) avian NS NS NS NS 0.6 0.1 0.4 4.3E-02| 9.9 l 0.99 I 1.0 I 0.1
Notes: NA = Not Available; NS = Not selected as a COC for this receptor. NOAEL - no-observed-adverse-effect level

Hazard quotients equal to or greater than one are outlined and bolded. HQ — hazard quotient

DDT - dichlorodiphenyltrichloroethane TEQ - toxicity equivalence quotient

LOAEL - lowest-observed-adverse-effect level UCL — upper confidence limit
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Table ES-6. Hazard Quotients for Modeled Mammalian Exposure

Little Brown Bat Mink River Otter
, 95% UCL HQ Mean HQ 95% UCL HQ Mean HQ 95% UCL HQ Mean HQ
cocC NOAEL/LOAEL NOAEL/LOAEL NOAEL/LOAEL NOAEL/LOAEL NOAEL/LOAEL NOAEL/LOAEL
Metals .
Arsenic 1.1 0.1 0.8 0.1 02 1.7E-02 0.1 1.1E-02 08 0.1 0.5 0.1
Barium 2.1 1.3 1.7 1.0 | NS NS NS NS NS NS NS NS
Cadmium 4.5 0.5 3.0 0.3 NS NS NS NS NS NS NS NS
Chromium 7.2 1.8 7.8 1.9 | 07 0.2 0.6 0.2 0.3 0.1 0.3 0.1
Cobalt 04 39E-02 03 34E-02 NS NS - NS NS NS NS NS NS
Copper [ 14 | 11 | 11 ] 09 NS NS NS NS NS NS NS NS
Lead 0.1 12E-02 0.1 88E-03 NS NS NS NS NS NS NS NS
Manganese 3.8E-02 1.2E-02 3.SE-02 1.1E-02 NS NS NS NS NS - NS °~ NS . NS
Methylmercury 21 21 | 13 | 13 | 12 [ 12 ] 94 ] oo [ 43 [ 43 [ 36 | 36 |
Mercury 1.3 0.1 0.6 0.1 0.1 14E-02 0.1 99E-03 0.1 15E-02 0.1 14E-02
Nickel 0.1 0.1 02 8.0E-02 NS NS NS NS NS NS NS NS
Selenium 021 013 016 0.1 0.1 0.1 0.1 7.1E-02 09 0.5 0.7 0.4
Thallium 0.1 79E-03 0.1 7.E-03 NS NS NS NS NS NS NS NS
Vanadium 03 02 03 28E-02 07 67E02 08 01 06 0.1
Zinc 026 0.13 022  0.11 NS NS NS NS NS NS NS NS
Volatile Organic Compounds ‘
Trichlorobenzenes 2.8E-02 7.8E-03 0.1 1.7E-02 NS NS NS NS NS NS NS NS
Xylenes | 23 | 19 ] o5 0.4 NS NS NS NS NS NS NS NS
Semivolatile Organic Compounds . _ :
Hexachlorobenzene 6.0 0.6 4.6 0.5 9.2 0.9 1.1 0.1 NS NS NS NS
Polycyclic aromatic hydrocarbons { 18 | 1.8 | 19 | 19 | 33 | 33 | 45 | 04 [ 52 ] 05 0.2
Pesticides/Polychlorinated Biphenyls '
DDT and metabolites NS NS NS NS 1.5E-02 2.9E-03 7.5E-03 1.5E-03] 5.9 | 1.2 | 2.3 ]4.5E-01
Dieldrin 0.6 0.3 0.5 0.2 0.2 0.1 0.1 0.1 02 7.7E-02 0.1 4.4E-02
Polychlorinated biphenyls (PCBs) 0.4 0.1 0.4 01 | 109] 11] 34  34] 130 ] 13 | 69 T 6.9 ]
Dioxins/Furans _ ) : . :
Dioxins/furans (TEQ) mammalian[ 11 | 1.1 | 29 | 03 | 42| 4.2] 4.9] 05] 28 | 03 1.5 0.2

Notes: NA = Not Available; NS = Not selected as a COC for this receptor. Hazard quotients equal to or greater than one are outlined and bolded.

DDT — dichlorodiphenyltrichloroethane

HQ - hazard quotient

LOAEL - lowest-observed-adverse-effect level

TAMS Consultants, Inc.
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Table ES-7. Hazard Quotients for Modeled Short-Tailed Shrew Exposure in Wetlands and Dredge

Spoils Area

SYW-6 SYW-6 SYW-19 SYW-19

95%UCL 95%UCL SYW-6 SYW-6 95%UCL 95%UCL SYW-19 SYW-19

- HQ HQ Mean HQ Mean HQ HQ HQ Mean HQ Mean HQ

COC NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Total Metals o

Antimony 04 3.6E-02 0.1 9.5E-03 02 1.8E-02 0.1  1.0E-02
Arsenic o2 1] o1 238 03[ 23] 02
Barium 0.1 0.1 0.1 0.1 0.3 0.2 0.2 0.1
Beryllium 1.9E-02  1.9E-03  1.5E-02 1.5E-03  2.6E-02 2.6E-03 2.2E-02 22E-03
Cadmium 11 1.1] 3.5] 04 23] 03[ 16 0.2
Chromium 1.0 0.2 0.3 0.1 0.3 0.1 0.3 0.1
Lead 1.5 0.1 0.7 0.1 2.1 0.2 1.0 0.1
Methylmercury 22 2.2| 19} 1.9 29 2.9 27 2.7}
Mercury 0.2 19E-02 0.1 1.1E-02 0.6 6.3E-02 04  4.1E-02
Nickel 3.3E-02  1.6E-02 1.5E-02 7.5E-03 2.2E-02 1.1E-02 1.6E-02 8.1E-03
Selenium 1.7 1.0 0.6 04 12] 08 1] 0.7
Thallium 2.6 0.3 1.4 0.1 ND ND ND ND
Vanadium 2.9 0.3 1.8 0.2 0.2 0.2
Zinc 0.7 0.4 0.5 0.2 0.4 0.2 0.4 0.2

Volatile Organic Compounds

Trichlorobenzenes 5.8E-06 1.6E-06 5.6E-06 1.6E-06] ___ 3.4 oo 12] 03

Semivolatile Organic Compounds

Hexachlorobenzene . ND ND ND ND 783 78 241 24
PAHs | 213| 21| 47| 4.7 2,565 256 794 79
Pesticides/Polychlorinated Biphenyls . ' '
Chlordane ND 'ND ND ND 0.6 0.1 0.2  4.2E-02
Dieldrin ND ND ND ND 7.3 3.7 5.0 2.5
PCBs 3.9E-02 9.7E-03 2.8E-02 6.9E-03 1.8 0.5 1.4 0.4
Dioxins/Furans ) o )
Dioxins/furans (TEQ) | 15| 1.5] 5.9] 0.6] 1,706] 171] 681| 68]

TAMS Consultants, Inc. ' ' Page 1 of 3 December 2002



TAMS Consultants, Inc.

Table ES-7. (cont.)

SYW-12 SYwW-12

SYW-10 SYW-10
95%UCL 95%UCL SYW-12 SYW-12 95%UCL 95%UCL SYW-10 SYW-10

HQ HQ Mean HQ Mean HQ HQ HQ Mean HQ Mean HQ
COC NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Total Metals ' .
Antimony. 0.1 95E-03 4.7E-02 4.7E-03  8.3E-02 8.3E-03 4.5E-02 4.5E-03
Arsenic 0.1 099  9.9E-02 0.5 0.2
Barium 0.1 0.1 0.1  4.6E-02 0.1 7.3E-02 0.1 49E-02
Beryllium 1.8E-02  1.8E-03 _ 1.2E-02 12E-03 5.0E-02 5.0E-03 24E-02 2.4E-03
Cadmium 08 50 0.5 0.1 0.7 0.1
Chromium 0.7 0.2 0.4 0.1 0.3 0.1 0.2  43E-02
Lead 1.0 0.1 0.7 0.1 1.0 0.1 0.6 0.1
Methylmercury 19 1.9] 19] 1.9 22 22| - 20} 2.0}
Mercury 0.1 1.2E-02 94E-02 9.4E-03 02 L1.7E-02 0.1 1.3E-02
Nickel 1.6E-02  8.1E-03 99E-03 4.9E-03 1.7E-02 8.6E-03 1.0E-02 5.1E-03
Selenium 0.7 0.5 04 0.3 1.3 0.8 0.7 0.4
Thallium ND ND ND ND 4.3 04 2.8 0.3
Vanadium 0.2 0.1 3.9 0.4 2.0 0.2
Zinc 0.5 0.3 0.5 0.2 04 0.2 0.4 0.2
Volatile Organic Compounds
Trichlorobenzenes 58E-06 1.6E-06 5.6E-06 1.6E-06 5.8E-06 1.6E-06 5.6E-06 1.6E-06
Semivolatile Organic Compounds
Hexachlorobenzene 1.8 0.2 0.5 4.9E-02 2.0 0.2 1.5 0.1
PAHs 191 19| 61} 6.1 155 15.5 38 3.8|
Pesticides/Polychlorinated Biphenyls
Chlordane 0.1  2.6E-02 0.1 1.3E-02 ND ND ND ND
Dieldrin 0.6 0.6 0.3 ND ND ND ND
PCBs 0.4 0.1 0.2 0.1 0.1 35E-02 59E-02 1.5E-02
Dioxins/Furans
Dioxins/furans (TEQ) NA NA NA NA| 4.4] 0.4| 3.6| 0.4
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Table ES-7. (cont.)

Dredge  Dredge
Spoils Spoils Dredge  Dredge
95%UCL 95%UCL  Spoils Spoils
HQ HQ Mean HQ Mean HQ
CcOC NOAEL LOAEL NOAEL LOAEL
Total Metals '
_ Antimony i . 0.1 6.5E-03 49E-02 4.9E-03
Arsenic 0.3 0.2
. Barium 6.0E-02 3.6E-02 5.6E-02  3.3E-02
Beryllium 2.3E-02  23E-03 1.8E-02 1.8E-03
Cadmium 1.7E-04 1.7E-05 1.7E-04 1.7E-05
Chromium 0.2 4.6E-02 0.1 2.7E-02
Lead 02 1.7E-02 - 0.1 14E-02
Methylmercury 0.1 6.8E-03 5.E-02 5.E-03
Mercury 0.2 1.8E-02 9.E-02  9.E-03
Nickel 8.5E-03 4.3E-03 7.0E-03 3.5E-03
Selenium - 07 0.8 0.5
Thallium ND ND “ND ND
Vanadium 04 24] 0.2
Zinc 0.3 0.2 03 0.1
Volatile Organic Compounds :
Trichlorobenzenes . 58E-06 16E-06 S.6E-06 1.6E-06
Semivolatile Organic Compounds o
Hexachlorobenzene - 38 3.8 4.6 0.5
PAHs , 9.0 0.9 2.0 0.2
Pesticides/Polychlorinated Biphenyls
Chlordane NA NA NA NA
Dieldrin NA NA NA NA
PCBs 34E-02 8.6E-03 1.7E-02 43E-03
Dioxins/Furans ' ‘
Dioxins/furans (TEQ) 0.7 0.1 0.4 4.2E-02
Notes: NA = Not available, ND = Not detected

Hazard quotients equal to or greater than one are outlined and bolded.

DDT - dichlorodiphenyltrichloroethane
HQ - hazard quotient

LOAEL - lowest-observed-adverse-effect level

NOAEL - no-observed-adverse-effect level

PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated bipheny!

TEQ — toxicity equivalence quotient
UCL — upper confidence limit
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1. INTRODUCTION

Honeywell International Inc. (Honeywell; formerly AlliedSignal) is currently conducting a comprehensive
remedial investigation/feasibility study (RI/FS) of Onondaga Lake, located near Syracuse, New York
(Figure 1-1). The RI/FS is being conducted under a Consent Decree with the State of New York dated
January 9, 1992, asamended (Index No. 89-CV-815). The scope and details of the RI/F'S were originally
developed through negotiations between Honeywell, the New York State Department of Law (NYSDOL),
and the New York State Department of Environmental Conservation (NYSDEC), and are specified in the
Consent Decree and the approved Onondaga Lake RI/FS Work Plan (PTI, 1991), which is an appendix
to the Consent Decree.

As part of the RI/FS, a draft baseline ecological risk assessment (BERA) report was submitted by
Honeywell in May 1998. The BERA was reviewed by NYSDEC and the US Environmental Protection
Agency (USEPA). With the concurrence of the reviewers, NYSDEC and NYSDOL disapproved this draft
document and provided comments to Honeywell in March 1999. After completing additional sampling in
1999 and 2000, Honeywell submitted a revised BERA report in April 2001. This revised report was also
assessed by these reviewers and, with their concurrence, NYSDEC and NYSDOL disapproved it in July
2001. The reasons for disapproval are outlined in the determination accompanying this document, which
isthe NYSDEC/TAMS Consultants, Inc. (TAMS) rewrite of Honeywell’s revised BERA report, and it
has likewise been reviewed by and has received the concurrence of NYSDOL and USEPA.

NYSDEC/TAMS obtained some information, including historical sources of contamination, in this BERA
report and the accompanying RI and human health risk assessment (HHRA) (TAMS, 2002b,a), from,
among other sources, reports and materials prepared by Honeywell and its consultants. While the accuracy
of the information provided by Honeywell and its consultants is accepted for purposes of these reports, it
must be noted that pursuant to paragraph 68 of the Consent Decree, discovery in the underlying litigation
has been stayed. Consequently, the information furnished by Honeywell and its consultants, as well as
information provided by third-party sources, has not been verified through the formal discovery process.
The State reserves the right, consistent with and without limitation to its rights under paragraphs 33 and 34
of the Consent Decree and under state and federal law, to correct or amend any information in the BERA,
RI, and HHRA if, without limitation: (a) discovery is conducted, and (b) that discovery reveals information
supporting such correction or amendment.

For the purposes of this BERA, the Onondaga Lake site includes the folldwing:
. The entire lake, including all pelagic and littoral areas.
. The mouths of all tributaries to the lake, including Ley Creek, Onondaga Creek,

Harbor Brook, the East Flume, Tributary SA, Ninemile Creek, Sawmill Creek,
and Bloody Brook.
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. The area from the lake outlet to the sampling location in the outlet (Station W12),
approximately 650 feet (ft) (200 meters [m]) downstream of the lake near the
New York State Thruway bridge.

. Wetlands SYW-6 and SYW-12.

In addition to the areas of the site listed above, this BERA includes an evaluation of limited data that were
collected in Wetlands SYW-10 and SYW-19 and an upland area associated with the dredge spoils area
located north of the mouth of Ninemile Creek. Ecological risk associated with Wetlands SYW-10and
SYW-19 and the dredge spoils area will be further evaluated as part of separate sites and, therefore, the
ecological risk analyses associated with these areas in this BERA is considered preliminary, pending the
finalization of the BER As associated with these other sites. Specifically, Wetland SYW-10 will be further
evaluated as part of the RI/FS for the Geddes Brook/Ninemile Creek site; Wetland SYW-19 will be
further evaluated as part of the RI/FS for the Wastebed B/Harbor Brook site; and the dredge spoils area
will be further evaluated as a separate site with its own investigation.

The perimeter of the area evaluated as part of this BERA is depicted in Figure 1-2, and the major features
of Onondaga Lake are shown in a recent aerial photograph presented as Figure 1-3.

Consistent with USEPA guidance (USEPA, 1997a), a specific objective of the ecological risk assessment
process is to identify and characterize the current and potential threats to the environment from a hazardous
substance release. This BERA was conducted in accordance with the terms of the RI/FS Work Plan (PTI,
1991) and state and federal guidance documents, including;:

. Guidelines for Ecological Risk Assessment (USEPA, 1998).

. Ecological Risk Assessment Guidance for Superfund (ERAGS): Process for
Designing and Conducting Ecological Risk Assessments (USEPA, 1997a).

. Issuance of Final Guidance: Ecological Risk Assessment and Risk Management
Principles for Superfund Sites (USEPA, 1999a).

. Fish and Wildlife Impact Analysis (FWIA) for Inactive Hazardous Waste Sites
(NYSDEC, 1994a).

In keeping with the recommendations of these agency guidance documents, this BERA focuses on
hazardous substances (i.e., metals and organic compounds) identified under the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), as amended, and the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). For purposes of this BERA,
these CERCLA-related substances (stressor chemicals) are referred to as chemicals of concern (COCs),
whereas stressors (some of which are chemicals), such as chloride, phosphorus, depleted dissolved oxygen
(DO), and reduced water transparency, are referred to as stressors of concern (SOCs).
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The general process and structure of the BERA are presented in Figures 1-4 and 1-5 and are consistent

. with USEPA guidance (USEPA, 1992a, 1997a, 1998). The BERA includes the following major
components: -
. Problem formulation — Establishes the goals and focus of the BERA. Assessment

endpoints, or specific ecological values to be protected, are selected and a
conceptual model is developed.

. Exposure assessment - Evaluates the degree to which key ecological receptors
are potentially exposed to COCs and SOCs in Onondaga Lake.

. Effects assessment — Evaluates the degree to which exposure to COCs and
SOCs in the lake may result in adverse ecological effects.

. Risk characterization — Estimates the degree of risk posed by COCs and SOCs
in the lake and interprets the ecological significance of those risks.

The structure of the BERA has aimed to be consistent with USEPA guidelines (1997a, 1998) and follows

the eight-step process specified by USEPA in ERAGS (1997a), which is presented in Figure 1-6. The

equivalent of the current problem formulation component of the BERA (Steps 1 to 4) was initially

conducted in 1990 t01991 by Honeywell during development of the RI/FS Work Plan (PTI, 1991), and
. has been revisited throughout the BERA process by Honeywell/Exponent and NYSDEC/USEPA/TAMS.

The original work plan was approved in 1991 and was included as an appendix to the Consent Decree.

From 1990 to 1992, several initial studies (Step 5) were conducted by Honeywell to refine the study design
described in the work plan. In 1990, a reconnaissance survey was conducted to tour the Honeywell
facilities and Onondaga Lake and to develop a preliminary sampling strategy. In 1991, a pilot study was
conducted to evaluate the sediment toxicity tests proposed for use in the lake and to visit candidate
reference lakes (PTI, 1993a). In 1992, an initial sediment coring survey was conducted at 19 stations
throughout the lake to refine the list of chemicals of potential concern (COPCs) identified in the work plan.
Alsoin 1993, a comparative evaluation of candidate reference lakes was conducted through a review of
the available literature to identify the most appropriate reference lake for use in the RI/FS (PTI, 1992c;

“revised by NYSDEC in 1993). As indicated in NYSDEC’s comment letter on the draft BERA (Larson,
pers. comm., 1999a), Otisco Lake has been designated the “reference lake” for analysis of sediment
toxicity, benthic macroinvertebrates, and macrophytes.

The mainssite field investigation (Step 6) was conducted by Honeywell from April to December 1992 (RI
Phase 1). The 1992 field investigation was subdivided into five smaller investigations corresponding to the
major types of data targeted for collection. These smaller investigations are described below, along with -
information from each investigation that was used in the BERA:
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. Geophysical Investigation — Information on the bathymetry of Onondaga Lake
was used to stratify benthic macroinvertebrate sampling stations by water depth
and to evaluate the potential for wind-induced sediment disturbance throughout the
littoral zone of the lake.

. Contaminant and Stressor Investigation - Information on contaminants and
stressor concentrations and distribution in surface sediments (0 to 2 cm) of
Onondaga Lake was used to evaluate potential risks to biota in the lake.

. Mercury and Calcite Mass Balance Investigation — Information on mercury
and calcite concentrations in the water of Onondaga Lake and its tributaries was
collected. However, Honeywell did not develop acceptable models for use in the
BERA (NYSDEC/TAMS, 1998b,c).

. Ecological Effects Investigation — Quantitative information on sediment
chemistry, toxicity, and benthic macroinvertebrate communities in Onondaga Lake,
as compared to a nearby reference lake (i.e., Otisco Lake), was used to evaluate
potential risks to sediment-dwelling organisms in Onondaga Lake.
Semi-quantitative and qualitative information on macrophyte, phytoplankton, and
zooplankton communities in Onondaga Lake was combined with more quantitative
information collected by other parties to evaluate potential risks to those
communities in the lake.

. Bioaccumulation Investigation — Information on COC concentrations in
sediment, surface water, benthic macroinvertebrates, and fish in Onondaga Lake
was used to evaluate exposure to COCs and potential risks to fish, semiaquatic,
and terrestrial receptors (i.e., benthivorous, insectivorous, and piscivorous birds
and insectivorous, semi-piscivorous, and piscivorous mammals) that prey on lake
biota.

A summary of the 1992 information used in the BERA is presented in Chapter 7, Table 7-1.

Following completion of the main site investigation in 1992 and submittal of the draft BERA toNYSDEC
inMay 1998, a supplemental field investigation was conducted by Honeywell in 1999 (Supplemental Lake
Water Sampling Investigation) and 2000 (Phase 2A Investigation) to collect additional information deemed
necessary by NYSDEC. Additional sampling of sediments in Wetland SYW-6 was performed by
NYSDEC/TAMS in May 2002 (TAMS, 2002b). A summary of the 1999 to 2002 information used in the
BERA is presented in Chapter 7, Table 7-2.

This BERA addresses the information collected in all field investigations (i.e., 1992, 1999,2000, and
2002). Risk characterization (Step 7) has been in progress since 1994 and represents the end product of
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the BERA. Historical information on conditions in the lake prior to 1992 was reviewed in the RI/FS work
plan and is not a subject of this BERA.

In preparing the BERA, the specifications of NYSDEC’s Fish and Wildlife Impact Analysis (FWIA)
process (NYSDEC,1994a) have been incorporated. For example, terrestrial covertypes within 0.5 miles
(mi) (0.8 kilometers [km]) of the lakeshore and wetlands within 2 mi (3.2 km) of the lakeshore were
mapped in detail, which is not required in USEPA guidance. In this manner, relevant New York State
guidance was accommodated within the structure recommended by USEPA.

Investigations at several upland sites and tributaries related to Honeywell have been proceeding
concurrently with the Onondaga Lake RI/FS. Those investigations are summarized in Chapter 2 of this
BERA. These upland and tributary studies evaluate the impact of Honeywell’s operations on and near the
upland site areas. To the extent that upland contamination is reaching or has reached Onondaga Lake, the
ecological risk associated with that contamination within the boundaries of the Onondaga Lake site is
evaluated as part of this BERA.

Much of the detailed information on which the BERA is based is presented in the appendices of this report.
The RUFS data collected in 1992 are presented in a series of data reports (PTI, 1993b,c,d,e). The detailed
methods used to collect and analyze the RI/FS samples collected in 1992 are also presented in those data
reports and the Onondaga Lake RI/FS field sampling plan (PTI, 1992a). RI/FS data collected from 1999
to 2002 are presented in the RI report (TAMS, 2002b).

The remainder of this document consists of the following 12 chapters:

. Chapter 2, Summary of Honeywell and Other Industrial Facilities and
Environmental Investigations, describes Honeywell facilities and related areas near
Onondaga Lake, and environmental studies conducted at those facilities.

. Chapter 3, Site Description (FWIA Step I), presents information about fish and
wildlife resources near Onondaga Lake, describes fish and wildlife resource
values, and identifies applicable fish and wildlife criteria.

. Chapter 4, Screening-Level Problem Formulation and Ecological Effects
Evaluation (ERAGS Step 1), presents the initial screening-level steps of the
ecological risk assessment, including the development of a preliminary site
conceptual model and preliminary identification of COPCs and stressors of
potential concern (SOPCs), ecological receptors, and assessment and
measurement endpoints.

. Chapter 5, Screening-Level Exposure Estimate and Risk Calculation (ERAGS

- Step 2), presents the results of screening-level risk calculations used to refine the
list of COPCs/SOPCs carried forward in the BERA.
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. Chapter 6, Baseline Risk Assessment Problem Formulation (ERAGS Step 3),
presents the baseline risk assessment problem formulation; refines COPCs and
SOPCs; characterizes ecological effects of contaminants; reviews information on
contaminant fate and transport, complete exposure pathways, and ecosystems
potentially at risk; selects assessment endpoints and measurement endpoints; and
develops a conceptual model. '

. Chapter 7, Study Design (ERAGS Steps 4 and 5), describes the study design by
summarizing major components of the Onondaga Lake work plan, the 1992,
1999, 2000, and 2002 field investigations, and other sources of information.

. Chapter 8, Analysis of Ecological Exposures (ERAGS Step 6), characterizes
chemicals and stressors in Onondaga Lake media and presents an exposure
characterization for ecological receptors.

. Chapter 9, Analysis of Ecological Effects (ERAGS Step 6), presents information
oneffects characterization. Site-specific field investigations and observations are
discussed, evidence of existing impacts based on toxicity testing is presented along
with the derivation of sediment effect concentrations (SECs), and toxicity
reference values (TRVs) are selected for fish and wildlife receptors.

. Chapter 10, Risk Characterization (ERAGS Step 7), integrates information on
exposure and effects to estimate potential risks. Each assessment endpoint is
evaluated in regard to associated measurement endpoints.

. Chapter 11, Uncertéinty Analysis (ERAGS Step 7), evaluates various sources of
uncertainty in the risk assessment.

. Chapter 12, Conclusions, summarizes the major findings of the ecological risk
assessment. :
. Chapter 13, References, presents references for all documents and personal

communications cited in the main body of the report.
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BERA Date Step Activity

1991-2002 1 SCREENING-LEVEL PROBLEM FORMULATION
~ Site Visit
— Problem Formulation
- Toxicity Evaluation

2000-2002 2  SCREENING-LEVEL EXPOSURE ESTIMATES

7y

— Exposure Estimate
— Risk Calculation

1990-2002 3  PROBLEM FORMULATION
~ Toxicity Evaluation
~ Conceptual Site Model
— Exposure Pathways
— Assessment Endpoints
— Testable Hypotheses

1999-2000 4  STUDY DESIGN AND DATA QUALITY OBJECTIVES
— Lines of Evidence
— Measurement Endpoints
— Study Design

1992/2000 WORK PLAN

y
1990-1992 5 FIELD VERIFICATION OF SAMPLING DESIGN
~1990: Reconnaissance Survey
- 1991: Pilot Study
—1992: Initial Sediment Coring

- 1992: Reference Lake Evaluation

1992-2002 6 SITE FIELD INVESTIGATION AND DATA ANALYSIS
- 1992: Main RI/FS Field Investigation
—1995: Macrophyte Distribution Survey
—1999: Fall Turnover Sampling
—2000: Supplemental Data Phase 2 Field Investigation
—2002: Supplemental Wetland SYW-6 Sediment Sampling

\ 4
1994-2002 7 RISK CHARACTERIZATION

After-BERA 8 RISK MANAGEMENT

Source: U.S. EPA (1997a)
Modified from Exponent, 2001b

Figure 1-6. Superfund Guidance for Conducting Ecological Risk Assessments and
Relationship to the Onondaga Lake Baseline Ecological Risk Assessment




2. SUMMARY OF HONEYWELL AND OTHER INDUSTRIAL
FACILITIES AND ENVIRONMENTAL INVESTIGATIONS

The various Honeywell and other industrial facilities and related areas near Onondaga Lake are briefly
described in this chapter, and the major Honeywell environmental investi gations that are being conducted
are summarized. Additional factors related to the potential transport pathways from the Honeywell upland
and tributary sites and non-Honeywell sites to Onondaga Lake are also summarized. Additional information
related to these facilities and potential sources of contamination are found in Appendix G of this BERA and
in Chapter 4 of the Onondaga Lake Remedial Investigation (RI) report (TAMS, 2002b).

2.1  Overview of Honeywell Facilities and Operations

Honeywell’s predecessor companies began manufacturing operations in Solvay, New York, in the late
1800s (Figure 2-1). Natural deposits of salt and limestone were the primary reasons for locating the
facilities in Solvay. The Solvay Process Company, founded in 1881, used the ammonia soda (Solvay)
process to produce soda ash, a product used in a variety of applications such as neutralization, detergent,
and industrial chemicals manufacturing and glass manufacturing. Honeywell (through its predecessor
corporation, AlliedSignal) subsequently expanded the operation to three locations known as the Main Plant,
the Willis Avenue Plant; and the Bridge Street Plant. These three locations are collectively described as the
Syracuse Works in this report. The Syracuse Works closed in 1986. Figure 2-2 shows periods of
production and production milestones for major product lines at the Syracuse Works.

The Syracuse Works had three major product lines, as follows:

. Soda Ash —The sodaash product line primarily produced light and dense soda
ash (Na,CO;) and a variety of related products, including sodium bicarbonate
(NaHCO;, or baking soda), sodium nitrite (NaNO,), ammonium bicarbonate
(NH,HCO;), ammonium chloride (NH,Cl), calcium chloride (CaCl,), sodium
sesquicarbonate (N a,C0O;°NaHCO;*2H,0, or “snowflake™), and caustic soda

(NaOH).

. Chlor-alkali— The chlor-alkali product line primarily produced liquid chlorine,
caustic soda (NaOH), and caustic potash (KOH). In addition, potassium
carbonate (K,CO;) and potassium bicarbonate (KHCO;) were produced by
carbonating caustic potash. Hydrogen gas was produced as a byproduct of the
chlor-alkali process and was used in the manufacture of hydrogen peroxide
(H,0,) and as a fuel in the power section of the Main Plant.

*  Benzene, Toluene, Xylenes, and Chlorinated Benzenes — The benzene,

- toluene, and xylenes product line produced benzene, toluene, and xylenes; heavy
hydrocarbons (tars); and naphthalene. The chlorinated benzenes product line
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produced chlorobenzene, liquid and crystal paradichlorobenzene, liquid and
emulsified orthodichlorobenzene, and trichlorobenzenes. Hydrochloric or muriatic
acid (HCI) was a marketed byproduct of the chlorinated benzene product line and
was also used to lower the pH of feed brine in the chlor-alkali processes.

The Main Plant manufactured soda ash (and related products); benzene, toluene, and xylenes; and
naphthalene, whereas the Willis Avenue plant manufactured chlorinated benzenes and chlor-alkali products.
The Bridge Street plant produced chlor-alkali products and hydrogen peroxide.

In addition to the three main product lines, Honeywell facilities produced coke and producer gas (a mixture
of carbon monoxide, nitrogen, hydrogen, methane, carbon dioxide, and oxygen) for a limited time and
generated electricity and steam for use in the manufacturing processes. Several products (i.e., nitric and
picric acids; salicylic acid and methylsalicylate; benzyl chloride, benzoic acid, benzaldehyde, and phthalic
anhydride; phenol; and hydrogen peroxide) were manufactured for only short periods as either start-up
operations that were later relocated or as part of a pilot plant or developmental laboratory activity.

Details about the raw materials, manufacturing processes, and waste materials associated with each of the
Honeywell products and activities are presented in the Site History Report (PTI, 1992d). Waste
management is also discussed in PTI (1992d) and Blasland & Bouck (1989). Honeywell operated under
avariety of National Pollutant Discharge Elimination System (NPDES) and State Pollutant Discharge
Elimination System (SPDES) permits.

The wastewater from the Bridge Street plant was discharged to the West Flume, a tributary to Geddes
Brook, which in turn is a tributary of Ninemile Creek. Both Geddes Brook and Ninemile Creek are the
subject of a separate RI/FS being conducted by Honeywell and NYSDEC. The wastewater from the Main
Plant and the Willis Avenue plant was discharged to Onondaga Lake (e.g., via the East Flume; see RI
Chapter 4, Section 4.5.1 [TAMS, 2002b]). The East Flume is currently being further evaluated as part of
the Wastebed B/Harbor Brook RI/FS being conducted by Honeywell.

The Syracuse Works relied on the use of vast, unlined wastebeds (Solvay Wastebeds) located in the towns
of Solvay and Galeville and the city of Syracuse. The locations and designations of the Solvay Wastebeds
are shown in Figure 2-3. Initial waste disposal practices consisted of filling wetland areas adjacent to
Onondaga Lake. Later, wastebeds designed specifically for Solvay waste disposal were built using
containment dikes constructed of materials including native soils, Solvay waste, and cinders or (along the
lakeshore) piles and sheeting (Blasland, Bouck & Lee [BBL], 1990).

Several areas near the south end of Onondaga Lake (Wastebeds A through M) contain evidence of Solvay
waste disposal (Blasland & Bouck, 1989). Disposal in Wastebeds A through E ceased by 1926, although
they received some other materials (e.g., tar residues, sewage sludge) in later years. In particular,
Wastebed B between the East Flume and Harbor Brook received significant amounts of Solvay and
organic waste either by direct disposal or on-site migration of organic contaminants (TAMS, 2002b).
Wastebeds F through M are currently occupied by numerous industrial and commercial structures. Of
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these, according to Honeywell, only Wastebeds F through H 'appear to have served as Solvay Wastebeds.
Waste material in Wastebeds I through M is probably related to later filling operations associated with road
construction (Blasland & Bouck, 1989).

Wastebeds 1 through 8 were used for Solvay waste disposal until 1944. These wastebeds were
subsequently transferred to New York State. Disposal in Wastebeds 9 through 11 occurred from 1944
to 1968, and included disposal of Solvay waste, brine purification sediments, and boiler water purification
wastes.

Disposal in Wastebeds 12 through 15 began in 1950 and continued until 1986, when the Syracuse facilities
were closed. These beds received Solvay waste, brine purification sediments, treated mercury cell
wastewater, boiler water purification wastes, and boiler bottom wastes and fly ash. During 1986, the
Onondaga County Department of Water Environment Protection (OCDWEDP) disposed of liquid sewage
sludge (3 to 5 percent solids) and dewatered sludge in Wastebeds 15 and 12, respectively.

The Semet Residue Ponds were disposal lagoons for organic wastes from the Willis Avenue plant. The
lagoons were hollowed out of the already-existing Solvay Wastebed A, and filled with approximately 80
million gallons of the tarry residue. The dikes bordering the ponds were reportedly built from fill materials -
including concrete rubble, old electrolytic cell parts, ashes, cinders, soil, Solvay waste, bricks, stone, etc.
(O’Brien & Gere, 1991).

The Wastebed B/Harbor Brook and Willis Avenue Ballfield sites (Figure 2-1) are two additional
Honeywell sites that are also currently undergoing investigation. The Wastebed B/Harbor Brook site
consists of three areas, including:

. The Lakeshore Area, which was designated as Wastebed B, and received Solvay
waste and other industrial wastes from approximately 1908 to 1926, along with
additional material in the 1950s.

. The Penn-Can property, which has historically been, and is currently, used for
production and storage of asphalt products.

. The CSX Railroad Area, which is located south of the Penn-Can property.

The East Flume and the lower reach of Harbor Brook are also part of the Wastebed B/Harbor Brook site.
Previous environmental investigations conducted along Harbor Brook and its vicinity in 1996 and 1997
indicated that mercury, benzene, toluene, ethylbenzene, and xylenes (BTEX), chlorinated benzenes, and
polycyclic aromatic hydrocarbon (PAH) compounds are present within the sediments in the lowerreach
of the brook. Subsequent investigations revealed the presence of non-aqueous phase liquids (NAPLs) on
the site and in the lower reach of Harbor Brook. The Willis Avenue Ballfield site, which is the northwest
and central portion of Wastebed C, received Solvay waste between approximately 1908 and 1926
(Blasland & Bouck, 1989). The western portion of the Willis Avenue Ballfield site was utilized as a baseball
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field in the 1960s and 1970s, and possibly as a landfill for Honeywell wastes and debris in the 1940s
(O’Brien & Gere, 2000).

The Mathews Avenue Landfill site situated in the Geddes Brook watershed was used by Honeywell as a
construction and demolition debris disposal site. A preliminary site assessment (PSA) will be performed
at the site.

Based on areview of historic aerial photographs taken from at least 1938 until sometime between 1951
and 1959, NYSDEC has identified that large amounts of Honeywell wastes appear to have been
discharged directly to the lake, and, later through the East Flume (TAMS, 2002b). The direct discharge
to the lake built up into a delta of waste deposits through which the East Flume now flows. Based on
analysis of sediment core samples, these combined wastes included the calcite-contaminated Solvay wastes
plus mercury, PAHSs, diphenylethanes (including 1-phenyl-1-[2,4-dimethylphenyl]-ethane [PXE] and 1-
phenyl-1-[4-methylphenyl]-ethane [PTE]), chlorinated benzenes, and dioxins/furans. At that time, the waste
deposits covered approximately 65 acres of the lake bottom (a further discussion of this in-lake waste
disposal is provided in Chapter 4 of the RI [TAMS, 2002b]).

Honeywell, in cooperation with Onondaga County, dredged sediments contaminated with mercury from
the delta of Ninemile Creek in Onondaga Lake in the late 1960s. The sediments were disposed of in basins
constructed in wetlands along the shoreline of the lake just north of the mouth of Ninemile Creek (adjacent
to what is now Wetland SYW-10). The location of these basins, referred to as the dredge spoils area, is
shown on Figure 2-1 (a further discussion of the dredge spoils area is provided in Chapters 4 and 5 of the
RI [TAMS, 2002b]) (A. Labuz, pers. comm., 2000).

22 Summary of Non-Honeywell Sources

While Honeywell sites have been important contributors of contaminants to the lake, there are,
nevertheless, other industrial facilities in the Onondaga Lake watershed that have, or may have, impacted

Onondaga Lake.

There are numerous industrial sites that potentially contributed contamination to Ley Creek, including
several landfills, foundries, and other industrial facilities. In addition, the General Motors—former Inland
Fisher Guide (GM-IFG) facility is a known contributor of contamination to Ley Creek. The GM~IFG and
Ley Creek Deferred Media site, which includes contaminated groundwater associated with the Ley Creek
PCBs Dredgings site and surface water and sediments in Ley Creek between Townline Road and Route
11, is being investigated under a separate RIFS. Ley Creek, below Route 11 near the Town of Salina
Landfill, was rerouted in the 1970s. Due to this rerouting, a section of Ley Creek became cut off from the
Ley Creek flow (the Old Ley Creek Channel). The sediments and banks of this channel are contaminated
with polychlorinated biphenyls (PCBs) and metals (e.g., chromium, cadmium, copper, lead, zinc, and
nickel). An RI/FS order is being negotiated with GM for the Old Ley Creek Channel site.

NYSDEC/TAMS Onondaga Lake BERA 2-4 December 2002




The lakefront area between Ley Creek and Harbor Brook contains several facilities or former facilities that
potentially contributed contamination to the lake or Onondaga Creek, including: :

. The Oil City area.

. The former Niagara Mdhawk Power Corporation manufactured gas plant (MGP)
located on Hiawatha Boulevard at the current location of the Metropolitan
Syracuse Sewage Treatment Plant (Metro) plant on the south bank of the mouth
of Onondaga Creek.

. The former Niagara Mohawk Power Corporation MGP located on Onondaga
Creek at Erie Boulevard.

. Metro.

. The American Bag and Metal site on Onondaga Creek.

Roth Steel near Harbor Brook.

North of Tributary 5A is the Crucible Lake Pump Station disposal site at Crucible Bay. Other industrial
facilities, including the Maestri 2 site, may have potentially contributed to contamination in lower Ninemile
Creek. Separate RI/FS or other environmental reports have been completed or are currently being
prepared for these sites. To the extent that contamination is reaching or has reached Onondaga Lake from
these upland sites, the ecological risk associated with that contamination within the boundaries of the
Onondaga Lake site is evaluated as part of this BERA.

Inthe early 1800s, Onondaga Lake was receiving untreated industrial and domestic wastes. Around the
turn of the twentieth century, a combined sewer system, a single system that transmits a combination of
domestic and industrial flows as well as stormwater originating from various sources, was installed that
discharged into tributaries and ultimately the lake.

The first primary sewage treatment facility in the Syracuse area was constructed in 1925 at the southern
end of Onondaga Lake. An additional major treatment plant was built in 1940 on Ley Creek. During the
1950s, Onondaga County established a sewer district that encompassed the City of Syracuse and some
surrounding suburban areas. A new primary treatment plant, the Onondaga County Metropolitan Syracuse
Wastewater Treatment Plant (Metro), was constructed in 1960 with a 50 million gallons per day (mgd)
design capacity (Onondaga Lake Management Conference [OLMC], 1993).

The Metro sewage treatment plant, which serves the city of Syracuse and several surrounding towns, is

currently permitted (N'Y-0027081) to discharge an average of 80 mgd through its main outfall to Onondaga
Lake. The plant provides tertiary treatment for flows up to 120 mgd. For combined stormwater and
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industrial/domestic sewage flow up to 220 mgd, the incremental flow above 120 mgd receives primary
treatment and seasonal chlorination prior to discharge into the lake through a second outfall.

The sewers contain hydraulic relief structures otherwise known as combined sewer overflows (CSOs),
which have historically allowed diluted sewage (due to the mixing of stormwater and sewage) to discharge
to several tributaries of Onondaga Lake during high flow events. In 1985, Phase I of a program to abate
CSOs was implemented. The second phase of the CSO abatement program began in 1990. Additional
abatement activities associated with the CSOs are underway as discussed below.

In January 1998, an Amended Consent Judgment (ACJ) (88-CV-0066) was executed by NYSDEC, the
State Attorney General, Atlantic States Legal Foundation, and Onondaga County. The ACJ evolves from
a 1989 Judgment on Consent (88-CV-0066) settling litigation between the State of New York and the
county relating to state and federal water pollution control regulations.

The ACJ, which is designed to improve the water quality of Onondaga Lake, specifically includes a listing
of over 30 projects to be undertaken by Onondaga County over a 15-year period. Although completion
of the entire project is not required until 2012, many of these county projects are scheduled for completion
by 2009 (OCDWEDP, 2002b) .

The projects may be grouped into three categories, including:

. Improvement and upgrading of the county’s main sewage treatment plant (Metro).

. Eliminating and/or decreasing the effects of the CSOs on the lake and its
tributaries. :

. Performance of a lake and tributary monitoring program designed to evaluate the
effects of the improvement projects on the water quality of the lake and its
tributaries.

2.3 Summary of Honeywell’s Environmental Investigations

Since closing the Syracuse Works in 1986, Honeywell has been conducting a variety of environmental
investigations with the oversight of NYSDEC. The details of each of the major investigations described
below are presented in Appendix G, Review of Other Honeywell Sites and Source Areas, including site
location, site history, media sampled, maximum detected concentrations of COCs, ecological evaluations,
and potential for offsite migration of COCs. Brief summaries of these investigations include:

. Willis Avenue Chlorobenzene Site — This investigation addresses the Willis
Avenue Plant area and other related areas of study (including the Petroleum

- Storage Area, the Chlorobenzene Hot Spots Area, and Tributary 5A). The
revised R report was submitted to NYSDEC in October 2002 (O’Brien & Gere,
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2002) and is currently under review. The ecological risk assessment for the Willis
. Avenue site is in progress. A screening-level ecological assessment was submitted
to NYSDEC in July 1999 and revised screening tables were submitted in March
2001. A BERA work plan was submitted to NYSDEC in August 1999 and a
supplemental biota sampling work plan was submitted in June 2001.

. Semet Residue Ponds — This investigation addresses the Semet Residue Ponds.
The Rl report was submitted to NYSDEC in 1991 (O’Brien & Gere, 1991) and
was approved in August 1995. A series of treatability tests were also conducted
after approval of the RI and results were reported in O’Brien & Gere (1996,
1997). An FS was submitted to NYSDEC in June 1999 (O’Brien & Gere,
1999b). The proposed plan for the site was issued on January 19,2002, and the
Record of Decision (ROD) was issued on March 28, 2002.

. LCP Bridge Street Site — This site is comprised of two separate sites, or
operable units (OUs). The OU-1 investigation addresses the former LCP Bridge
Street facility and the West Flume, a tributary of Geddes Brook. The draft RI
report was submitted to NYSDEC in October 1997 (Gradient and Parsons,
1997), and was subsequently revised and issued as a final report by NYSDEC in
August 1998 (NYSDEC/TAMS, 1998a). The draft FS was submitted to
NYSDEC in June 1999 (Parsons and Gradient, 1999), a ROD was issued in
. September 2000 (NYSDEC, 2000b), and a remedial design work plan was
approved by NYSDEC on September 18,2002. An RI/FS is currently underway
at the second operable unit (OU-2).

. Geddes Brook and Ninemile Creek — This investigation addresses Geddes
Brook and the lower reaches of Ninemile Creek, including sediments and
floodplain soils. Revised versions of the HHRA, BERA, and Rl reports were
submitted to NYSDEC in November 2001 (Exponent, 2001d,¢,f), rejected by
NYSDEC on February 15, 2002, and are currently being rewritten by
NYSDEC/TAMS.

. Wastebeds 1 through 15— This investigation addresses the wastebeds created
by Honeywell along the shorelines of Onondaga Lake and Ninemile Creek. A
revised hydrogeologic assessment report for the wastebeds was submitted to -
NYSDEC in April 1989 (Blasland & Bouck, 1989), and an FS was completed
in February 1990 (BBL, 1990). More recently, a supplemental site investigation
for Wastebeds 9 through 15 along Ninemile Creek (preliminary site assessment
[PSA] complete, Class 2 site) was submitted to NYSDEC in September 1998
(BBL, 1998). '
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2.4 Summary of Transport Pathways from Honeywell and Other Sites

From the standpoint of the Onondaga Lake BERA, the most important concern regarding these upland and
tributary sites is the potential for offsite migration of COCs and transport to the lake. Based on the
information presented in Appendix G and RI Chapter 4 (TAMS, 2002b), the following potential pathways

Wastebed B/Harbor Brook Site— A PSA and an RI/FS work plan have been
submitted to NYSDEC. Honeywell is currently conducting the RI and associated

ecological evaluations (see Section 2.1 for additional information on site areas).

Willis Avenue Ballfield Site — A PSA and an RI/FS work plan have been
submitted to NYSDEC. Honeywell is currently conducting the RI and associated

ecological evaluations (see Section 2.1 for additional information on site areas).

Mathews Avenue Landfill - The work plan for the PSA for this site was
approved by NYSDEC in December 2002.

exist for transport of COCs from Honeywell and non-Honeywell sites to Onondaga Lake:
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Willis Avenue Chlorobenzene Site — Groundwater and NAPL discharge
directly into the lake, as well as surface water transport via the East Flume and
Tributary 5A (i.e., following groundwater discharge from the site to those two
tributaries). This site is a source of mercury, BTEX, chlorinated benzenes, PAHs,
PCBs, and dioxin/furans to the lake.

Semet Residue Ponds — Groundwater and potential NAPL discharge along the
lake shoreline, as well as surface water transport via Tributary 5A (i.e., following
groundwater discharge from the site to that tributary). This site is a source of
mercury, BTEX, naphthalene, and PAHs to the lake.

LCP Bridge Street Site — Surface water transport via Ninemile Creek (ie.,
following groundwater discharge from the site to the West Flume and subsequent
surface water transport to Geddes Brook and then to Ninemile Creek). This site
isasource of mercury, copper, lead, hexachlorobenzene, DDT, benzene, PCBs,
and chlorinated solvents to the West Flume and areas downstream.

Geddes Brook and Ninemile Creek — Surface water transport via Ninemile
Creek.

Wastebeds 1 through 15 — Surface water transport via Ninemile Creek (e,
following groundwater discharge and surface water transport from the site to the

~ creek) and groundwater discharge from Wastebeds 1 through 8 to Onondaga




Lake. The wastebeds are a source of inorganics, mercury, BTEX, PAHs, and
. phenols to the lake.

. Wastebed B/Harbor Brook — Groundwater and NAPL discharge along the lake
shoreline, as well as surface water and NAPL transport via Harbor Brook, and
erosion from the shoreline. This site is a source of mercury, BTEX, chlorinated
benzenes, PAHs, and phenols to the lake.

. Honeywell In-Lake Waste Deposit Area — Wind-induced erosion and
resuspension from waste material at the sediment surface, as well as diffusion,
bioturbation, and direct contact with biota.

. Dredge Spoils Area—This lakeshore area will be further investigated as part of
a separate OU. It is currently unknown whether or not this area is a source of
contamination to the lake from the dredged material being in direct contact with the
local groundwater. |

. Ley Creek—Ley Creek has received a wide range of contaminants, principally
in the form of heavy metals other than mercury and PCBs. These contaminants are
also found in the sediments around the mouth of Ley Creek, indicating a
contribution from this tributary.

. . Onondaga Creek - Inaddition to its sediment load, the creek runs through the
city of Syracuse and receives contaminants associated with urban runoff. The
American Bag and Metal site is located on both banks of Onondaga Creek and,
inthe course ofa PSA, PCBs were found in the soils on this site, but contaminant
migration appears to be minimal. The Niagara Mohawk Erie Boulevard former
coal gasification plant, which could also be a source of BTEX or PAHs to the
lake, is also located on Onondaga Creek.

. Oil City - Industrial compounds utilized and stored in the area included the bulk
storage of fuel-related hydrocarbons and the limited location and storage of
synthetic organic chemicals and PCBs (Perkins and Romanowicz, 1996). Part of
the Qil City area known as the Clark property was remediated under a 1994
ROD that included the installation of a groundwater collection and treatment
system for chlorinated and non-chlorinated hydrocarbons, and installation of a
containment cell. These contaminants could have historically migrated to the lake
or Onondaga Creek. Sediment properties offshore of Oil City contain high levels
of PAHs with a pattern that is distinct relative to the naphthalene-dominated
pattern at and near the Honeywell sites.
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. Metro and Immediate Area —Metro, the sewage treatment plant serving the
city of Syracuse and certain suburbs, is located on the shore of Onondaga Lake
between Onondaga Creek and Harbor Brook. Historically, the Metro facility used
wastewater from the Honeywell facilities in order to control phosphorous
discharges. It is likely that this use also carried mercury contamination to the Metro
facility, making the Metro discharge an inadvertent source of mercury to the lake.
Besides the mercury-related discharges, it should be noted that Metro was built
on the site of a former MGP (Niagara Mohawk Hiawatha Boulevard site).
Residue from such plants typically includes BTEX, PAHs, and cyanides. There is
apossibility that these residuals were released into the groundwater at the site, or
into the lake, although no evidence of ongoing release has been seen to date.
Immediately adjacent to the Metro plant is Roth Steel, which could be a source
of metals or PCBs.

D Sawmill Creek and Bloody Brook— Sawmill Creek runs through primarily open
land and parkland, along with some transportation rights-of-way, and appears not
to be a source of COCs to the lake. Bloody Brook runs primarily through a
suburban area, some major transportation rights-of-way, and the industrial
complex currently owned by Lockheed Martin (Electronics Park). The historic
discharges from Electronics Park have contaminated Bloody Brook with cadmium.
The sediments and some floodplain areas are to be addressed by removal ina
voluntary action conducted by Lockheed Martin and Onondaga County.

As shown by the summaries of potential transport pathways of COCs to Onondaga Lake, the most likely
pathways include groundwater discharge along the lake shoreline (i.e., from the Willis Avenue
Chlorobenzene site, the Wastebed B/Harbor Brook site, and the Semet Residue Ponds site); resuspension
of wastes in the lake; and surface water transport via the East Flume, Tributary SA, Harbor Brook, and
Ninemile Creek.

Groundwater discharges to the lake are currently being evaluated as part of the investigations for the Willis
Avenue Chlorobenzene site and the Wastebed B/Harbor Brook site. Other contaminant sources to the lake
include Metro, Ley Creek, the Crucible Materials Corporation (via Tributary 5A), and Oil City. A
quantitative discussion of fluxes to the lake can be found in Chapter 6 of the RI report (TAMS, 2002b).
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3.  SITE DESCRIPTION (FWIA STEP I)

This section of the BERA addresses the requirements of Step I of NYSDEC’s Fish and Wildlife Impact
Analysis (FWIA) for Inactive Hazardous Waste Sites. According to NYSDEC (1994a), the objectives
of Step I are to:

. Identify the fish and wildlife resources that presently exist at the site and that
existed there before contaminant introduction.

. Provide information necessary for the design of a remedial investigation (RI).

StepIofthe FWIA (NYSDEC, 1994a) includes preparation of various site maps, description of fish and
. wildlife resources, description of fish and wildlife resource values, and identification of applicable fish and
wildlife regulatory criteria. The contents of this section are also consistent with the component of Ecological
Risk Assessment Guidance for Superfund (ERAGS) Step 1 (see Chapter 4) that addresses the
environmental setting (USEPA, 1997a). :

3.1 Site Maps

The site maps required for Step I of a FWIA include topographic, wetland, drainage, and covertype
(NYSDEC, 1994a). The topographic map for the site is presented in Figure 3-1 and includes the followmg
information:

. Demarcation of the 2-mi (3.2-km) area around the site.:

. Topographic features.

. Surface waters (i.e., streams and lakes).
e State and federal wetlands.
. - General locations of rare plant species and communities listed in the New York

Natural Heritage Program (NYNHP) database.

. Roads and settlements (urban and residential). |

Asrequired by FWIA guidance, a drainage map depicting surface flows after hydrological events is
presented in Figure 3-2. Wetlands regulated by NYSDEC and those documented by the National
Wetlands Inventory (NWI) are presented in Figure 3-3, and are discussed in detail in Section 3.2.4. The
covertypes located within 0.5 mi (0.8 km) of Onondaga Lake are presented in Figure 3-4 and are
discussed in detail in Section 3.2.4.
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3.2 Description of Site Characteristics and Fish and Wildlife Resources
This section describes the physical and biological resources of Onondaga Iake and its surrounding areas.’
3.2.1 Lake Morphometry

Onondaga Lake covers an area of approximately 4.6 sq mi (12 sq km), or 3,000 acres, and has a
maximum length 0of 4.7 mi (7.5 km) and width of 1.2 mi (1.9 km) (based on PTI, 1991). The volume of
the lake is 139 x 10°m®. The mean depth of the lake is 12 m, and its maximum depth is 19.9 m. The lake
has approximately 11.7 mi (18.8 km) of shoreline (based on PTI, 1991, 1992b). The most recent
bathymetric survey of Onondaga Lake was conducted in April 1992 for the RIFS; the results of this survey
are presented in Figure 3-5 (PTI, 1992b). The lake has two basins (northern and southern), which are
separated by a slight ridge that is approximately 56 ft (17 m) deep. The maximum depths of the northern
and southern basins are 62 and 65 ft (18.8 and 19.9 m), respectively (PTI, 1992b).

As shown in both the bathymetric plot and the hypsographic curve for the lake (Figure 3-5), the nearshore
zone of much of the lake at depths less than 4 m is represented by a relatively broad shelf (or bench)
bordered by a steep offshore slope at depths of 4 to 8 m.

3.2.2 C(limate
The climate in the Onondaga Lake drainage basin can be described as “temperate continental” (Trewartha,

1968) and somewhat humid. The area’s geographic proximity to Lake Ontario results in moderated
extremes in air temperature, relative to areas at the same latitude that are farther east and are less subject

to the “lake effect” (Effler and Harnett, 1996). The mean annual temperature is 48°F (8.8°C), withamean -

July temperature of 71°F (22°C) and a mean January temperature of 23°F (- 4.9°C) (National Oceanic
and Atmospheric Administration [NOAA], 2001). Record temperatures range from 102°F (39°C) in July
to —26°F (—32°C) in January, February, and December. Based on data from the period from 1971 to
2000, the average first occurrence of freezing temperatures (daily low of 32°F [0°C]) in the fall is
November 15, and the average last occurrence of freezing temperatures in the spring is April 8 INOAA,
2001).

Moisture enters the area primarily via low-pressure systems that move through the St. Lawrence Valley
toward the Atlantic Ocean. Monthly precipitation averages approximately 8.2 cm and is relatively evenly
distributed throughout the year, ranging from 6.4 cm in February to 9.4 cm in July (National Climatic Data
Center [NCDC], 1995).

Winds in the Syracuse area are predominantly from the west and northwest, as shown in the annual wind
rose for the ten-year period prior to 1992 (Figure 3-6). The predominant wind directions remainrelatively
constant throughout the year, although minor variations occur during different months (Figure 3-7). Most
of the strongest winds (20 to 23 m/sec, 44 to 51 mph) occur between November and April (NCDC,
1998).
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3.2.3 Geology

Onondaga Lake is located in the southern Ontario Lowlands Province. It is a remnant of ancient Lake
Iroquois, a body of water that covered the northern half of Onondaga County 10,000 years ago and
included present-day Lake Ontario (Storey, 1977). Onondaga Lake is typical of lakes in the region that
were formed by glacial scour approximately 10,000 years ago (NYSDEC, 1989).

Onondaga Lake and most of its drainage basin are located in the Limestone Belt of central New York State
(Berg, 1963), a physiographic region that extends from Buffalo eastward to Albany (Figure 3-8). The
southern part of the drainage basin is located on the Northern Appalachian Plateau. The surface of some
areas in the Limestone Belt consist of deep glacial till derived from limestone and alkaline shales, as well
as lacustrine deposits from those materials. Other locations are characterized by outcrops of intact parent
strata, particularly Onondaga Limestone. Because most of the water that flows into Onondaga Lake is
derived from the Limestone Belt, the soils of the belt have a large influence on the characteristics of the lake
water. This influence is particularly apparent for calcium, magnesium, bicarbonate, and alkalinity, the
concentrations of which are all higher in lakes influenced by the Limestone Belt than in lakes influenced
primarily by the Northern Allegheny Plateau to the south (e.g., the Finger Lakes) or the
Ontario-Oneida-Champlain Lake Plain to the north (e.g., Oneida Lake).

Directly underlying Onondaga Lake is Vernon shale, a thick, argillaceous shale. The Syracuse Formation,
which is approximately 590 ft (180 m) thick and comprised of shales, dolostones, and salt (Blasland and
Bouck, 1989), overlies the Vernon Formation to the south of Onondaga Lake. In this formation,
groundwater flows up-dip to the north toward Onondaga Lake and is the source of brines in the area. Brine
from the local bedrock also influences water quality in overlying overburden groundwater and in Onondaga
Lake tributaries. Kantrowitz (1970) noted that the lower overburden groundwater zones near the lake are
influenced by underlying saline groundwater in bedrock.

Pleistocene glaciers extensively eroded the preglacial bedrock and deposited glacial till, which is typically
a compact, unsorted, poorly stratified mixture of sands, silt, clay, gravel, and boulders. Till generally
overlies the bedrock in this area as a thin véneer about 10-to 16 ft (3 to 5 m) thick. During the time of
glacial retreat, large volumes of sediments (glaciolacustrine sediments) accumulated in preglacial lakes.
These sediments consist primarily of fine-grained sand and silt, but gravel, coarse-to-medium sand, and clay
are present at some locations. More than 245 ft (75 m) of glaciolacustrine sediments were deposited in the
southern end of Onondaga Lake (Onondaga County, 1971). In other areas of the Onondaga Lake basin _
where till and bedrock elevations are higher, glaciolacustrine sedlments range from about 15to S0 ft (Sto
15 m) in thickness.

During the 1 992 RIfield programs performed by Honeywell as per the Onondaga Lake RI/FS Work Plan
(PTI, 1991), sub-bottom profiling revealed about 45 to 60 ft (14 to 18 m) of finer-grained sediment

overlying glacial till where acoustic penetratlon of the sediment was p0551ble in some littoral areas (PTI,
1992b). :
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3.2.4 Physical Resources

The physical resources of Onondaga Lake described in this section include the major components of both
the aquatic and terrestrial environments in and near the lake. The aquatic components include lake water,
lake sediment, tributaries, and wetlands. The terrestrial components include soils, the Solvay Wastebeds,
and terrestrial covertypes. NYSDEC-designated significant habitats are found in both the aquatic and
terrestrial environments of Onondaga Lake.

3.2.4.1 Aquatic Environment

The descriptions of the key components of the aquatic environment in Onondaga Lake afe based largely .

on information presented in the RI/FS Work Plan (PTI, 1991) and on the data collected during
Honeywell’s 1992 field investigation.

Lake Water

Onondaga Lake is part of the New York State Barge Canal System, and the elevation of the lake is
controlled by a dam on the Oswego River at Phoenix, New York, downstream from the lake. Lake
elevation can influence numerous characteristics of the nearshore zone because it affects shoreline wetlands,
as well as parts of the littoral zone that are subjected to wave and ice disturbance. The mean annual
elevation of the lake generally is highest in early spring (due to rainfall and melting snow) and lowest during
the summer dry period. From 1971 to 2000, the monthly mean elevation of the lake varied by
approximately 1.5 ft (0.5 m) over the annual cycle (Figure 3-9). From 1983 to 1992, the maximum annual
variations in lake level ranged from 1.5 ft (0.5 m) (in 1988) to 4.7 ft (1.4 m) (in 1983), with an overall mean
of 3.2 ft (0.9 m) for the entire ten-year period (Table 3-1).

The New York State water quality classifications of Onondaga Lake and the lower reaches of its tributaries
(6 NYCRR part 701) are presented in Figure 3-10 and include:

o Class B Waters ~ The lower reaches of Sawmill Creek and Bloody Brook, and
most of the northern end of the lake. According to 6 NYCRR Part 701.7, the best
uses of Class B waters are primary and secondary contact recreation and fishing.
These waters should be suitable for fish propagation and survival.

° Class C Waters — The lower reaches of Harbor Brook, Ninemile Creek, Ley
Creek, and Onondaga Creek, the southern end of the lake, and the area of the
lake offthe mouth of Ninemile Creek. According to 6 NYCRR Part 701.8, the
best use of Class C waters is fishing and these waters should be suitable for fish
propagation and survival. Class C waters should also be suitable for primary and
secondary contact recreation, although other factors may limit the use for these
purposes. Tributary SA is “not classified,” but Class C standards apply because
it discharges to the southern end of the lake (6 NYCRR Part §95.2).
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Like most inland northern lakes, Onondaga Lake is thermally stratified during winter and summer and is
isothermal in spring and fall. Stratification governs the distribution of many water-column variables (e.g.,
water temperature, nutrient concentrations, dissolved oxygen [DO] concentrations) because the thermocline

~ limits vertical mixing between the epilimnion and hypolimnion. During 1992, the thermocline appeared at
a depth of approximately 16 ft (5 m) in mid-May and gradually declined to a maximum depth of
approximately 43 ft (13 m) by mid-October, when fall turnover occurred (Figure 3-11). In the epilimnion,
water temperature reached a maximum value of 72°F (22°C) in mid-June and remained near 68°F (20°C)
until the end of September (Figure 3-11). In the hypolimnion, water temperature gradually increased during
the period of stratification and reached a maximum of 54°F (12°C) immediately prior to fall turnover.

Priorto 1987, the lake regularly failed to turnover in the spring due to salinity stratification largely caused
by manmade influences on the lake (Owens and Effler, 1996). The water inputs from the tributaries affected
by the Solvay process tended to plunge into the hypolimnion due to their saline nature and caused a
significant saline stratification. The failure of the lake to turnover caused a depletion of the DO in the
hypolimnion and prevented the normal heating of these waters (Effler et al., 1996; Owens and Effler, 1996).
After the chlor-alkali plant closed in 1986 turnover resumed, although saline inputs from the wastebeds
continue to affect stratification. Dissolved oxygen in the hypolimnion is also generally depleted in the late
summer or early fall due to manmade eutrophication (Effler et al., 1996).

Lake Sediments

The grain-size distribution and total organic carbon (TOC) content of sediments can be used to infer
depositional patterns throughout Onondaga Lake. As shown in Figure 3-12, grain-size distribution and
TOC content were closely associated in Onondaga Lake in 1992. The highest percentages of fine-grained
sediment (>90 percent) and TOC (>3.0 percent) were found in the deeper parts of both the northern and
southern basins. By contrast, the coarsest sediments (<10 percent fine-grained fraction) and lowest TOC
values (<1.0 percent) were found (PTI, 1993e¢) throughout most of the nearshore zone along the entire
eastern shoreline and the western shoreline north of Ninemile Creek. The sedimentary patterns in
Onondaga Lake in 1992 are similar to the patterns found by others in the lake (Johnson, 1989; Auer et al.,
1996b). _ - :

Historically, a flocculent layer (estimated to be approximately 17 percent solids by weight) was believed
to be present over much of the surface of the sediments (Effler, 1975). Verification of the presence, depth,
and extent of the flocculent layer was impeded by the difficulty of recovering core samples from this layer.
However, Effler (1975) estimated that the flocculent layer at that time was approximately 50 to 90 cm
thick. A flocculent layer was not observed during the 1992 and 2000 field investigations.

Much of the nearshore area of Onondaga Lake is covered with oncolites resulting from the calcium-
contaminated discharge of ionic waste into the lake (Dean and Eggleston, 1984), as discussed in Chapter
4, Section4.1.1.3. Oncolites are irregularly rounded, calcareous nodules that range in size from 0.5 to
30 cm and are not attached to substrates (Pentecost, 1989).
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Using cesium-137 as a chemical marker for strata corresponding to the years 1963 to 1964,' Saroff (1990)
estimated that sedimentation rates for the northern and southern basins of the lake were approximately 0.8
and 0.9 cm/year, respectively, from 1963 to 1990. During the RIFS, mercury, calcium, cesium-137, lead-
210, and pollen were used as markers to estimate sedimentation rates based on core samples taken near
the center of each basin. The results of these analyses indicated that the average sedimentation rate from
1972 to 1992 was approximately 0.9 cm/year, with a decrease in sedimentation rate after plant closure
in1986. '

Tributaries

Onondaga Lake receives surface runoff from a drainage basin estimated to cover approximately 248 sq
mi (642 sq km) (Figure 3-13) (Effler and Whitehead, 1996). Surface water flows primarily from the south
and southeast into the lake via six tributaries: Ninemile Creek, Onondaga Creek, Ley Creek, Harbor
Brook, Bloody Brook, and Sawmill Creek. Water is also discharged to the lake by Metro and through
intermittent bidirectional flow from the Seneca River at the outlet of the lake (Effler et al., 1986). In
addition, a small amount of water is added to the lake through two industrial conveyances: the East Flume
and Tributary SA. '

Together, Ninemile Creek and Onondaga Creek accounted for approximately 62 percent of the total inflow
during the period 1971 to 1989 (Figure 3-14) (Effler and Whitehead, 1996). During the same period, the
. Metrodischarge accounted for 19 percent of the total inflow, Ley Creek accounted for 7.7 percent of the

_inflow, and Harbor Brook accounted for 2.2 percent of the inflow. Contributions by all other tributaries
were minor.

The highest inflow of water to Onondaga Lake occur in March and April and the lowest inflow occurs in
August (USGS, 1990). Water exits the lake via the outlet at the northwest end and flows into the Seneca
River (Figure 3-13). The Seneca River merges with the Oneida River to form the Oswego River, which
discharges to Lake Ontario. : )

Groundwater within the Onondaga Lake drainage basin generally flows from the tributary valleys to the
lake, following the topography. The groundwater-flow paths and exchanges with surface water depend on
local geologic conditions within each tributary valley. Groundwater within the bedrock discharges to the
lake through a number of natural brine seeps along the southwest and southern portions of the lake and
along the various tributary valleys leading to the lake (Blasland and Bouck, 1987).

Seneca River

The Seneca River is a large river that drains apprdximately 3,500 sq mi (9,000 sq km) of central New
York to the Oswego River, and subsequently to Lake Ontario. Much of the river is part of the Barge

! Large quantities of cesium-137 were released into the atmosphere in 1963, the year before the
Nuclear Test Ban Treaty went into effect (1964).
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Canal, and flows and water levels are regulated accordingly. The Seneca River receives all of the outflow
from Onondaga Lake via the lake outlet.

Near the confluence with the lake outlet, the water column of the Seneca River is sometimes affected by
salinity stratification, which results largely from ionic discharges from the lake (Canale et al., 1996; Owens
and Effler, 1996). Relatively dense lake water often exits along the bottom of the lake outlet, as river water
flows into the lake in the upper levels of the channel. This occurrence is promoted by the elevated salinity
of the lake water and the absence of a natural hydraulic gradient between the lake and river (a condition
that resulted from the historical channelization of the lake outlet to support navigation).

Stratification in the Seneca River has been identified as a reason for reduced concentrations of dissolved
oxygen in the river near the confluence with the lake outlet (Canale et al., 1995, 1996). In July 1991, the
stratification extended more than 5 mi (8 km) downstream from the lake outlet (Canale et al., 1995, 1996).
 The stratification is generally limited to periods of low flow in the river, because turbulence during high flow
is sufficient to break up the stratification.

Wetlands

~ Thereislittle information regarding the original condition of the wetlands surrounding Onondaga Lake.
Onondaga County is noted for conditions that lead to the formation of marl fens (i.e., peatlands with the
water table usually at or just above the surface) (Olivero, 2001). The marl found in the soil and sediments
surrounding the lakes suggest that some of the original wetlands surrounding the lake were marl fens. The
remnant inland salt ponds and marshes, and historical accounts of salt springs on the lakeshore, suggest that
inland salt marshes were also present in the area surrounding the lake (Effler and Harnett, 1996). The total
extent of wetlands was likely affected when the level of Onondaga Lake was lowered by about 2 ft (0.6
m) in 1822 (Effler and Harnett, 1996). In addition, development and waste disposal by Honeywell
(formerly AlliedSignal) along the southern and southwestern shoreline (e.g., in the vicinity of Wastebeds
1 through 8) has buried much of the original wetland habitats.

NYSDEC and federal wetlands (based on NWI maps) currently located within 2 mi (3.2 km) of Onondaga
Lake are shown in Figure 3-3. Characteristics of these NYSDEC wetlands, such as class, area, and
predominant vegetation, are presented in Table 3-2. NYSDEC classifies and regulates wetlands in New
York State pursuant to 6 NYCRR Parts 663 and 664. Regulated wetlands must be at least 12.4 acres
(5.02 hectares) in area and must be dominated by hydrophytic vegetation. Smaller wetlands having “unusual
local importance as determined by the Commissioner” may also be regulated by the state.

Twenty-two state-regulated wetlands exist either wholly or partially within 2 mi (3.2 km) of Onondaga
Lake (see Figure 3-3) (NYSDEC, 1986). Four of these wetlands occur along or near the lake’s shoreline
near the mouths of Harbor Brook, Ley Creek, and Ninemile Creek, as well as along the northwest
shoreline of the lake. These four wetlands, SYW-6, 10, 12, and 19, are directly connected to Onondaga
Lake and are therefore believed to be representative of the impact of the lake’s contamination on wetlands
in its vicinity.
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0 Wetland SYW -6, located at the northwest border of Onondaga Lake, is a 100-
acre (40.6-hectare), Class I wetland. The wetland is divided by a series of
elevated paths. The paths are used primarily by pedestrians, but are large enough
to support vehicles. The paths create cells in the wetland that are not obviously
connected by surface flows, though some cells are hydrologically connected via
culverts. A few cells in this wetland are directly connected to the lake through
culverts under the paths. The cells in the wetland vary in vegetation type but are
dominated by floodplain forest or emergent swamps.

° Wetland SYW —10, located along Ninemile Creek, is a 27.2-acre (11-hectare),
Class I wetland. This wetland is divided by Interstate 690 (I-690). On the lake
side 0f 1-690 the wetland is dominated by emergent vegetation and floodplain
forest. This portion of the wetland is also being investigated as part of the Geddes
Brook/Ninemile Creek site. The wetland section on the western side of I-690 was
originally a salt marsh; however, the saline inputs appear to be gone and the
wetland is now dominated by typical emergent vegetation. A portion of the
wetland on the western side of I-690 (known as the “Maestri 2” site) has been
filled with waste from the Crucible Materials Corporation and is currently being
independently investigated as part of a separate RI/FS by the potentially
responsible parties (PRPs) for the Maestri 2 site.

° Wetland SYW -12, located between the mouth of Onondaga Creek and the
mouth of Ley Creek, is a40.7-acre (16.5-hectare), Class I wetland. The northeast
edge of this wetland is separated by railroad tracks. As the wetland approaches
the lake it is dominated by emergent vegetation. Along the shore of the lake the
wetland is a combination of floodplain forest and emergent marsh.

° Wetland SYW —19, located at the mouth of Harbor Brook, is a 19.8-acre (8-
hectare), Class II wetland. This wetland is currently dominated by reedgrass
(Phragmites australis), a species commonly found in disturbed or contaminated
areas. This wetland area is located on Honeywell property and is also being
investigated as part of the Wastebed B/Harbor Brook site. A discussion ofthe
Wastebed B/Harbor Brook site as a source of contamination to Onondaga lake
isdiscussed in Appendix G of this BERA and in the Onondaga Lake RI(TAMS,

2002b).

The US Fish and Wildlife Service (USFWS) maintains maps of wetlands and deepwater systems through
the NWI program. NWI-identified wetlands may be any size and fall within the jurisdiction of the US Army
Corps of Engineers (USACE). A total of 205 individual NWI wetlands and deepwater systems occur
within 2 mi (3.2 km) of Onondaga Lake (see Figure 3-3) (USFWS, 1999), including 3 limnetic lacustrine
systems, 15 littoral lacustrine wetlands, 2 low-perennial riverine systems, and 185 palustrine wetlands.
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Table 3-3 presents the physical and biological attributes of each of the above-listed wetlands or systems,
according to the NWI classification scheme (USFWS, 1999).

NYSDEC Significant Habitats

According to the database maintained by the NYNHP, sensitive aquatic habitats located near Onondaga
Lake are inland salt ponds and marshes NYNHP, 2001, 2002; see Appendix C). As described below,
inland salt ponds are found along the southeastern shoreline of the lake (see Figure 3-4). Inland salt
marshes are found adjacent to the inland salt ponds, as well as along Ninemile Creek, west of I-690 (see
Figure 3-4).

3.2.4.2 Terrestrial Environment

The following descriptions of the key components of the terrestrial environment near Onondaga Lake are
based largely on the information presentéd in the RI/FS Work Plan (PTI, 1991).

Soils

The soils of the Onondaga Lake watershed consist primarily of glacial till mixed with glacial outwash,
alluvial deposits, and unconsolidated sediments. The soils tend to be medium-textured, well drained, and
highin lime (NYSDEC, 1989; Soil Conservation Service [SCS], 1977). The drainage basin of the lake
is in the northern portion of a region of drumlins and is characterized by narrow, steep-sided valleys. During
rainstorms, large amounts of soil erode into valley streams (Lincoln, 1982; Murphy, 1978; NYSDEC,
1989).

Most of the soils along the western, southern, and eastern sides of the lake have been so substantially
altered by humans that the original soils are unrecognizable or absent. These soils are classified as “made
land” and “urban land” (NYSDEC, 1989). The urban land includes developed areas covered by concrete
and buildings, such as parking lots, business parks, and shopping malls. In addition, land has been created
along the southern half of the lake shoreline by filling areas with sand, silt, brick, ashes, cinders, Solvay
waste, and other wastes. |

Solvay Wastebeds

The soda-ash wastes generated as part of the soda-ash manufacturing process at the Honeywell facilities
were deposited in a series of wastebeds along the southern and western shorelines of Onondaga Lake and
along Ninemile Creek (PTL, 1991). The wastebeds located on the western shoreline are currently exposed
(see Chapter 2, Figure 2-3), whereas some of the remaining wastebeds have been covered. The Solvay
wastes also extend into the lake in some areas. Vegetation has begun to colonize some of the wastebeds;
however, in many areas the vegetation is sparse and composed of few species. In areas where the slope
of the wastebed is steep, vegetation is unable to grow and exposed cliffs are visible. Along the southwest
shoreline of the lake, cliffs have formed due to the erosion of the waste into the lake.
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Lakeshore

In general, the eastern shore of Onondaga Lake is urban and residential, and the northern shore is
dominated by parkland, wooded areas, and wetlands. The northwest upland is mainly residential, with
interspersed urban structures and several undeveloped areas. Much of the western lakeshore is covered
by wastebeds, and, to a lesser extent, dredge spoils from the lake, many of which have been abandoned
and recolonized by vegetation. Urban centers and industrial zones dominate the landscape surrounding the
south end of Onondaga Lake from approximately the fairgrounds to Ley Creek. More detailed descriptions
of the covertypes found along various parts of the lakeshore are presented below.

The terrestrial covertypes found within 0.5 miles (0.8 km) of Onondaga Lake were preseflted previously
in Figure 3-4. The covertypes were mapped using a combination of aerial photographs and the results of
ground-level surveys. Approximately 42 percent of the areal extent of covertypes identified in Figure 34
is residential, 33 percent is urban/industrial, and 25 percent is characterized as open, forested, or palustrine.
Detailed descriptions of each kind of covertype are in Appendix A. Characteristic flora of each covertype
community are listed in Table A-1 of Appendix A.

| East

Urban development associated with the city of Syracuse and the towns of Liverpool and Galeville
characterizes the eastern shore of Onondaga Lake. Onondaga Lake Parkway (Highway 370) and railroad

tracks pass very close to the southern portion of the eastern shore. The middle section of the eastern .
shoreline includes a marina, public landing, and Onondaga Lake Park. The parkland follows the shoreline

north to the lake outlet, and similar habitat (mowed lawn with trees) extends north along the east side of

the outlet to the Seneca River. Several segments of the former Oswego Canal still exist within the park.

Shallow emergent marsh and marsh dominated by reedgrass and purple loosestrife (Lythrum salicaria)
border Ley Creek, which flows into the southeast corner of the lake. Successional open habitat (old fields
and shrubland) and unmowed roadside areas characterize the area lying northwest of Ley Creek, to the
east of the Oswego Boulevard Parkway. Several inland salt ponds surrounded by salt marsh and
successional shrubland occur along the southern section of the eastern shore.

-

Northwest

The Sawmill Creek area north of the lake is generally low-lying and dominated by reedgrass/purple
loosestrife marshland and floodplain forest. These communities extend northwest toward the Seneca River
and are bisected below John Glenn Boulevard by a stand of successional northern hardwoods. The open
residential lands lying to the east of the wooded areas are characterized by mowed lawn with trees.

The predominant vegetative community on Klein Island (at the mouth of the lake outlet) is successional
northern hardwood forest. Two stands of floodplain forest visible in aerial photographs suggest that lower
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areas are subject to periodic flooding. However, this land is private and could not be accessed for

. verification.

The area extending west from the northern section of the lake outlet toward the Seneca River and following
the river west for at least 0.5 mi (0.8 km) is primarily wetland and includes floodplain forest, shallow and
deep emergent marshes, and reedgrass/purple loosestrife marsh. A mixture of habitats, including open
residential land, stands of successional northern hardwoods, patches of floodplain forest, and a pine
plantation, lie between John Glenn Boulevard and I-90 on the west side of the lake outlet From here, an
industrial zone extends southwest on either side of I-90.

Onondaga Lake Park extends down the northwest shore of the lake from the lake outlet to Ninemile Creek
and includes both wetlands and adjacent forested upland areas. The shoreline here is characterized by
wetland communities, including reedgrass/purple loosestrife marsh, floodplain forest, deep emergent marsh,
and, in particular, silver maple/ash swamp. Several patches of open water occur throughout this zone. The
upland communities to the southwest of the park are mainly residential, with a few forested areas as well
as smaller patches of trees and successional open habitat.

Lakéview Point Area (West).

The mouth of Ninemile Creek forms the northern border of an area known as Lakeview Point. A
reedgrass/purple loosestrife community and floodplain forest follows the creek bed upstream, southwest
of the lake. Lakeview Point is comprised mainly of calcareous waste derived from soda-ash production,

. although several of the wastebeds here were also used as landfills for steel-mill waste and sewage sludge
disposal (PTI, 1991). Some vegetation has colonized these wastebeds despite the poor nutrient content
of the calcareous substrate (Richards, 1982). One section of Lakeview Pomt was seeded with grass in the
recent past.

Alarge section of Lakeview Point serves as a parking area for the state fairgrounds and is classified as
unmowed roadside habitat. South of Lakeview Point are the fairgrounds themselves, surrounded by
unmaintained lawn, pavement, mowed roadside, and urban structures. Several successional old fields and
astand of successional northern hardwoods lie beyond the railroad tracks south of the fairgrounds. East
of this area, the terrain is covered with a mixture of urban structures, urban vacant lots, successional
shrubland, and pavement. Another inland salt marsh, considerably larger than those remaining on the east
side of the lake, lies just west of the north end of Lakeview Point, to the west of I-690.

South

Reedgrass/purple loosestrife marsh dominates the lakeshore south of Lakeview Point. The mouths of
Tributary 5A, the East Flume, and Harbor Brook lie within this marsh, as does a strip of successional
shrubland. Trees and shrubs follow Harbor Brook upstream, south of the marsh. The upland portion of the
southwestern shoreline includes wastebeds, urban vacant lots, successional shrubland, mowed roadside, -
and several interconnecting railroad tracks. Tributary 5A is surrounded by shrubland.

. ’
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The old Barge Canal terminal is at the mouth of Onondaga Creek. The lakeshore to the west of the terminal
is riprap, while a mixture of reedgrass/purple loosestrife marsh and floodplain forest populate the shoreline
between the terminal and Ley Creek. :

Anentirely industrial area lies to the west of the canal terminal. The ground cover in that area includes
junkyards, maintenance spoils depositories, the Metro sewage-treatment plant, urban structures, mowed
and unmowed roadsides, pavement, and interstate highways.

Urban structures and an old field form most of the west bank of the canal terminal. A large regional
shopping mall is located immediately to the north of the canal terminal and west of the Oswego Boulevard
Expressway. A large paved area is located southeast of the mall, also alongside the canal terminal. North
of the expressway and southeast of Ley Creek is another urban area comprising mowed and unmowed
roadside, old fields, mowed lawn, and urban structures.

NYSDEC Significant Habitats

According to the database maintained by the NYNHP, there are no significant or sensitive terrestrial
habitats near Onondaga Lake (see Appendix C).

3.2.5 Biological Resources
The key biological resources described in this section include the major communities of aquatic,
semiaquatic, and terrestrial organisms, including rare, threatened, and endangered species, found in and

around Onondaga Lake, as follows:

o Major aquatic communities —macrophytes, phytoplankton, zooplankton, benthic
macroinvertebrates, and fish.

° Major semiaquatic organisms — amphibians and reptiles.

° Major terrestrial organisms — plants, birds, and mammals.
These groupings are used for general descriptions of biological resources. However, there are exceptions
to these broad characterizations. For example, some snakes may spend their entire life cycle in upland

areas and some birds and mammals (e.g., loon [Gavia immer] and river otter [ Lutra canadensis]) may
spend most of their time in aquatic habitats.
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3.2.5.1 Aquatic Species

Macrophytes

- Little information is available on the historical occurrence of macrophytes in Onondaga Lake. There are
accounts of macrophyte beds at the northern end of the lake, near the mouths of tributaries, and
immediately south of the discharge point of Tributary 5A (Murphy, 1978). It has also been reported that
Potamogeton pectinatus (Stone et al., 1948), P. crispus (Saroff, 1990), and Ceratophyllum sp. (Saroff,
1990) have been observed in the lake at various times. Dean and Eggleston (1984) suggested that extensive
beds of charophytes (either Nitella sp. or Chara sp.) were present in the lake because the stems of those
plants formed the nuclei of the majority of the oncolites that are found throughout parts of the nearshore
zone of the lake. The disappearance of charophytes may be attributed to the enriched calcium discharge
associated with the Solvay process (Dean and Eggleston, 1984).

The most recent studies of macrophytes in Onondaga Lake have been conducted between 1991 and 1995
(Madsenetal., 1993,1996; Auer et al., 1996a; PTI, 1993c; Arrigo, 1995). The six species identified in
the lake during those studies are Ceratophyllum demersum, Elodea canadensis, Heteranthera dubia,
- Myriophyllum spicatum, Potamogeton crispus, and P. pectinatus. The distribution of macrophytes
throughout the nearshore zone of Onondaga Lake was mapped in 1992 during the RI using aerial
photography and ground-level verification of the photographic results (Figure 3-15). The survey was
repeated in 1995 using identical methods to evaluate potential changes in macrophyte distributions during
the three-year period between surveys.

In 1992, five macrophyte species were identified in the lake (all species noted above except Elodea
canadensis). Although macrophyte beds were found throughout the littoral zone of the lake, relatively large
areas of the littoral zone were characterized by sparse beds. Major beds were largely confined to the
southeastern corner of the lake (between Harbor Brook and Onondaga Creek) and along the eastern and
northern shorelines between Bloody Brook and the lake outlet. In 1995, an additional species (E.
canadensis) was identified in the lake and the distribution of macrophyte beds had expanded throughout
the nearshore zone of the lake. Major new beds were found (Arrigo, 1995) near the mouths of Ninemile
and Ley Creeks, and a series of new beds was found off the western shoreline north of Tributary SA.

Phytoplankton

Phytoplankton communities have been routinely monitored at two stations in Onondaga Lake since 1970
by the Onondaga County Department of Water Environment Protection (OCDWEP). One station is
located near the center of the northern basin of the lake, and the other station is located near the center of
the southern basin. In addition to the monitoring studies, Sze and Kingsbury (1972) and Sze (1975, 1980)
conducted evaluations of phytoplankton communities in the lake. Murphy (1978) has reviewed much of
the historical information on phytoplankton communities of Onondaga Lake. More recent information is
presented in Auer et al. (1996a).
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In 1992, 36 phytoplankton taxa were collected (PTI, 1993c; Stearns & Wheler, 1994) in Onondaga Lake
(Table 3-4). According to Stearns & Wheler (1994), blooms of phytoplankton in 1992 continued to be
a symptom of the eutrophic condition of the lake. The major algal groups in 1992 were flagellated green
algae, non-flagellated green algae, diatoms, cryptomonads, and cyanobacteria (i.e., blue-green algae).
Since 1986, non-flagellated green algae and diatoms have declined in abundance, whereas cryptomonads
and flagellated green algae have continued to be abundant. Between 1990 and 1992, phytoplankton
abundances remained relatively constant. However, there has been an overall decline in the abundance of
eukaryotic algae, coupled with an increase in abundance of blue-green algae. From April to June 0f 1992,
phytoflagellates were dominant until a clearing event with low algal abundances began on June 3.
Blue-green algae were abundant from mid-July until early September.

Zooplankton

In addition to phytoplankton, zooplankton communities in Onondaga Lake have been routinely monitored
since 1970 by OCDWEP. Murphy (1978) briefly reviewed a subset of this historical information. The
zooplankton communities of the lake have also been evaluated by Meyer and Effler (1980), Garofalo and
Effler (1987), Auer et al. (1990, 1996a), and Siegfried et al. (1996).

Between 1986 and 1989, 25 zooplankton taxa were collected in Onondaga Lake (Table 3-5) (Aueret al.,
1996a). Zooplankton communities were dominated by cladocerans, copepods, and rotifers. From 1990
to 1992, zooplankton abundances remained relatively constant. In 1992, three peaks of copepod and
cladoceran abundances were found: late May to June, late July to August, and late September to
November (PTI, 1993c; Stearns & Wheler, 1994). Historically, Onondaga Lake has had a very low
number of zooplankton species (Auer et al., 1996a). The total number found during the 1986 to 1989 study
demonstrated a large increase in the number of species found in the lake. However, even this increased
number of species is small when compared to other lakes in the region. Contamination of lake water by
stressors and chemicals is the likely cause of the lack of species richness in the lake (Auer et al., 1996a).

Benthic Macroinvertebrates

Historically, the characteristics of benthic macroinvertebrate communities in Onondaga Lake have not been
intensively studied. For the historical studies that have been conducted, sampling was performed at only
a small number of stations in the lake. Results of the historical evaluations have been described by Stone
et al. (1948), Noble and Forney (1971), and Auer et al. (1996a).

In 1989, the populations of benthic macroinvertebrates in the lake were dominated by pollution-tolerant
species of oligochaetes and chironomids. While the species richness was low, the density of local
population was high. Several pollution-intolerant species that should be expected in similar unpolluted lake
environments were absent, including crayfish, caddisflies, and mayflies (Auer et al., 1996a).

In 1992, benthic macroinvertebrate communities were sampled at 68 stations throughout Onondaga Lake
as part of the RI (PTI, 1993c). More than 70 taxa were identified in the samples (Table 3-6). Communities
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at most stations were dominated numerically by oligochaetes and chironomids. The lake’s benthic
communities were sampled at 15 stations in 2000, with a similar number of taxa identified (i.e., more than
70). Communities continued to be dominated numerically by oligochaetes and chironomids. The benthic
macroinvertebrate communities sampled in 1992 and 2000 are described in greater detail in Chapter 9,
where they are used as indicators of potential sediment toxicity.

Fish

Historically, Onondaga Lake supported a cold-water fishery. Common species found in the lake included
Atlantic salmon (Salmo salar), cisco (Coregonus artedii), American eel (dnguillarostrata), and burbot
(Lotalota) (Auer et al., 1996a). The first scientific survey of the lake in 1927 indicted that the cold-water
fishery was disturbed due to the impacts of soda-ash production (Table 3-7). By 1969, the fishery of
Onondaga Lake was described as a warm-water fishery with none of the cold-water species observed.
Historical information on the fish communities of Onondaga Lake has been collected by Greeley (1927),
Noble and Forney (1971), and Chiotti (1981). The most current information on fish communities in the lake
has been summarized by Gandino (1996) and Auer et al. (1996a). :

Accordingto Auer et al. (1996a) and Tango and Ringler (1996), Onondaga Lake supports a warm-water
fish community that is dominated by the pollution-tolerant gizzard shad (Dorosoma cepedianum),
freshwater drum (dplodinotus grunniens), carp (Cyprinus carpio), and white perch (Morone
americana). Sunfish are abundant in the littoral zone. The lake supports several important sportfish,
including channel catfish (Jctalurus punctatus), largemouth bass (Micropterus salmoides), smallmouth
bass (Micropterus dolomieui), and walleye (Stizostedion vitreum).

Between 1927 and 1994, 57 species of fish were collected in Onondaga Lake (Table 3-7). The abundance
of these species varies widely. Eleven species, including banded killifish (Fundulus diaphanus), bluegill
(Lepomis macrochirus), brook silverside (Labidesthes sicculus), carp, emerald shiner (Notropis
atherinoides), gizzard shad, golden shiner (Notemigonus crysoleucas), largemouth bass, pumpkinseed
(Lepomis gibbosus), white perch, and yellow perch (Perca flavescens), appear to reproduce with
moderate or high success around the lake (Table 3-8). All the remaining species of fish have limited orno
success reproducing in the lake (Auer et al., 1996a).

. The Oswego River basin supports 100 species of fish, including burbot, green sunfish (Lepomis cyanellus),
trout-perch (Percopsis omiscomaycus), and brook trout (Salvelinus fontinalis). Individuals of these
pollution-intolerant species (Tango and Ringler, 1996) are seldom encountered in the lake and there is no
evidence of these species reproducing within the lake.

A number of species collected in Onondaga Lake migrate in from other areas. For example, the one lake
trout caught in Onondaga Lake was a tagged fish that originated from a stocking in the Finger Lakes
(Tango and Ringler, 1996). Species that are not known to reproduce in the lake are dependant on other
areas to maintain the population within the lake. Ringler et al. (1995) conducted a tagging study of lake fish
in 1990 and 1991, and found that a number of fish migrated out of the lake and entered the Seneca River
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system. Tagged fish were found as far upstream as Baldwinsville on the Seneca River (6.2 mi [10 km]
away) and as far downstream as Fulton on the Oswego River (15.5 mi [25 km] away). The authors also
used radio telemetry to follow fish movements during fall turnover in 1991. Several fish were found to leave
the lake and enter the Seneca River during the turnover period (i.e., when DO concentrations become
reduced in lake water). At least one individual later moved back into the lake when DO concentrations
increased. Ringler et al. (1995) concluded that the Seneca River is a corridor for fish movement into and
out of Onondaga Lake. The authors also noted that these movements indicate that some fish with elevated
chemical concentrations in tissue likely leave the lake and enter the Seneca River system.

Rare, Threatened, and Endangered Aquatic Species

According to the databases maintained by the NYNHP and USFWS, there are no federally or state-listed
rare, threatened, or endangered aquatic species in Onondaga Lake (see Appendix C).

3.2.5.2 Semiaquatic Species

The species associated with the original wetlands surrounding the lake were not recorded. Cicero Swamp,
alarge wetland in Onondaga County, is home to a large number of unique wetland species such as the
eastern Massasaugarattlesnake (Sistrurus catenatus) and the spotted turtle (Clemmys guttata). Because
the conditions of most of the wetlands surrounding the lake are not similar to Cicero Swamp, the species
occurring in the swamp have not been considered as species to be expected near the lake. However, it is
possible that conditions for these species were historically present around the lake.

The amphibian and reptile species expected to occur in the habitats surrounding Onondaga Lake are listed
in Table 3-9. Surveys of the amphibians inhabiting Onondaga Lake and its surrounding wetland and
terrestrial habitats were conducted by researchers from the State University of New York (SUNY)
Cortland from 1994 to 1997 (Ducey and Newman, 1995; Ducey, 1997; Ducey et al., 1998). In addition,
species distributions and qualitative evaluations were conducted from March 1995 to May 1997 (Ducey,
1997). Although the surveys were directed toward the assessment of amphibian populations, reptiles were
also identified and recorded when encountered. '

The amphibian and reptile species found near Onondaga Lake between 1994 and 1997 are listed in Table
3-10 and include the following taxa:

° Amphibians - Seven species, comprised of five species of anurans (i.e., frogs
and toads) and two species of salamanders.

. Reptiles - Six species, comprised of three species of aquatic snakes and three
species of turtles.

Fewer species were found around Onondaga Lake than expected. In general, the numbers of amphibian
and reptile species found near the lake were less than the numbers typically found in similar areas of central
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New York State (Ducey and Newman, 1995; Ducey, 1997; Ducey etal., 1998). Amphibian reproduction
appears to be limited to wetlands that are not directly connected to Onondaga Lake water (Ducey, 1997),
indicating intolerance of lake water. Additional discussion on potential toxicity is included in Chapter 9.

Rare, Threatened, and Endangered Semiaquatic Species

According to the databases maintained by the NYNHP and USFWS, there are no federally or state-listed
rare, threatened, or endangered semiaquatic species in Onondaga Lake (see Appendix C).

3.2.5.3 Terrestrial Species
Birds

Onondaga Lake provides a variety of habitats for bird species. Table 3-11 lists species of birds found
around Onondaga Lake during the Breeding Bird Atlas survey conducted from 1980101985 (Andrle and
Carroll, 1988). More recent data suggest that additional species have started to use the lake. The recent
Breeding Bird Atlas survey (beginning in 2000 and scheduled to extend until 2004) has recorded other
species, such as the turkey vulture (Cathartes atratus) and Canada goose (Branta canadensis) (Table
3-11). Alist of 22 additional bird species observed near Onondaga Lake in the summer of 1993, but not
identified in the Andrle and Carroll 1988 survey (and, therefore, not presented in Table 3-11), is presented
in Table 3-12 (Tango, 1993).

A list of 13 species 6f waterfowl that overwintered near Onondaga Lake between 1990 and 1999 is
presented in Table 3-13. The New York Audubon Society conducts annual winter surveys (Christmas
counts by county) and waterfowl surveys (by water body). ' -

Mammals

Alist of 45 mammalian species that potentially occur near Onondaga Lake is presented in Table 3-14.
Some of the more common species include opossums, shrews, rodents, muskrats, raccoons, skunks, and
deer. New York State species of special concern and endangered species are also identified in this table.

Rare, Threatened, and Endangered Terrestrial Species

Ten state-listed and one federal rare, threatened, or endangered species have been observed near
Onondaga Lake. They include four plant species and seven species of birds (see Appendix C).

The three listed plant species within 2 mi (3.2 km) of Onondaga Lake are Sartwell’s sedge (Carex
sartewelli), little-leaf tick-trefoil (Desmodium ciliare), and red pigweed (Chenopodium rubrum). All
three plant species are known only from historical records. They have not been sighted in the Onondaga
Lake area recently, but may be rediscovered. Hart’s tongue fern (4splenium scolopendrium var
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americanunﬁ), a federally listed threatened species, may also be present in the area of Onondaga Lake.
The general locations of listed plants near Onondaga Lake are shown on Figure 3-1.

The six state-listed bird species of special concern observed near Onondaga Lake (Tables 3-11 and 3-12)
are the common loon (Gavia immer), osprey (Pandion haliaetus), sharp-shinned hawk (Accipiter
striatus), common nighthawk (Chordeiles minor), red-headed woodpecker (Melanerpes
erythrocephalus), and horned lark (Eremophila alpestris). The common tern (Sterna hirundo) is
classified as a New York State-threatened species.

3.2.6 Observations of Stress
As specified for StepI of an FWIA (NYSDEC, 1994a), any atypical biotic conditions observed at a site
should be identified. Although there have been numerous observations of potential stress in Onondaga Lake

in past studies, some of the more recent observations of potential stress on lake biota include:

o Reduced species richness and standing crop of macrophytes in the nearshore zone
(Auer et al.,1996a).

° Blooms of nuisance forms of cyanobacteria (i.e., blue-green algae) in the water
column during summer (Auer et al., 1996a).

° Increased oncolite density (Dean and Eggleston,1984).

° Chloride loadings to Onondaga Lake from Wastebeds 1 to 8 through seeps on the
east side of the beds, deep groundwater discharges, and direct erosion of Solvay
waste by wave action along the lakefront (Blasland & Bouck, 1989).

o Reduced species richness of zooplankton communities (Auer et al.,1996a).

° Dominance of benthic macroinvertebrate communities by pollution-tolerant taxa
(Auer et al., 1996a). '

° Apparent lack of reproduction in the lake by numerous fish species (Auer et al.,
1996a).
° Change in fishery assemblage from cold-water fishery to a warm-water fishery

dominated by pollution-tolerant species (Tango and Ringler, 1996).
° Mercury contamination of fish (NYSDEC, 1987).

° Disappearance of fish from the lake during fall turnover (Auer et al., 1996a).
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. Reduced species richness of amphibians and reptiles (Ducey et al., 1998). -

. Lack of amphibian reproduction in wetlands directly connected to lake water
(Ducey, 1997).

. Lack of spring turnover in the lake prior to 1987 (Owens and Effler, 1996).
3.3 Description of Fish and Wildlife Resource Values

Asspecified for Step I éf an FWIA (NYSDEC, 1994a), aqualitative assessment of the value of fish and
wildlife resources at a site should be made with respect to both associated fauna and humans. The current
conditions and potential future value of contaminant-free resources are discussed below.

“3.3.1 Value to Associated Fauna
3.3.1.1 Wetlands
Current Conditions

There are approximately 320 acres (130 hectares) of state-regulated wetlands and numerous smaller
wetlands directly connected to Onondaga Lake or within its floodplains (i.e., Wetlands SYW-1, SYW-6,
SYW-10, SYW-12, and SYW-19). The value of the wetlands currently connected to the lake has been
reduced by the contamination in the lake. The disturbance due to contamination is evident in the limited
breeding and decrease in amphibian populations. Lack of waterfowl species identified in the Breeding Bird
Atlas for 1980 to 1985 (Andrle and Carroll, 1988) suggested that wetlands around the lake were not being
used extensively by waterfowl. The effects of wetland contamination on fish and mammal populations has
not been evaluated.

Potential Future Value

Recent improvements in water quality within the lake may be allowing the return of wildlife populations that
utilize the wetlands. Also, improvements to the water quality in the lake may improve the wetland habitat
quality itself and facilitate the return of additional species. Continued improvement of sewage treatment,
closure of the Honeywell plant on the western shore of the lake in 1986, eliminating sources of pollution,
and potential lake and wetland remediation projects will permit the wetlands to be more suitable fora
variety of species.

The wetlands surrounding the lake can function as breeding habitat for waterfowl and other birds. Recent
sightings of increased numbers of waterfowl and shoreline-related birds suggest that the populations may
be beginning to recover. The unique saline character of the lake allows for the formation of inland salt
marshes, a globally rare habitat. The wetlands surrounding the lake could provide breeding habitat for many
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species of amphibians and turtles. Fish may use the wetlands directly connected to the lake as breeding
habitat; these same wetlands can function as fish nurseries.

3.3.1.2 Aquatic Habitats
Current Conditions

Lake water and sediment contamination has reduced the value of the lake to resident aquatic life, and is
having a significant effect on anumber of aquatic and semi-aquatic populations. Many fish are unable to
reproduce in the lake, due to either breeding habitat degradation or the lack of DO. The fish are
contaminated with chemicals, which are passed on to their predators. Lakewide populations of
macrophytes are small, due to an inability to anchor in many parts of the lake. The low quality of lake
sediments contaminated by ionic wastes and the presence of oncolites make macrophyte establishment
difficult, resulting in wave action having an amplified effect on aquatic macrophytes in the lake.

Despite widespread contamination, wildlife populations continue to use the lake. Onondaga Lake is within
- the Atlantic flyway and functions as a stopover point for mergansers, loons, and other waterfowl migrating
to the Adirondack Mountains. The fish populations within the lake provide the basis for the diets of many
species. Osprey, gulls, herons, terns, and cormorants regularly feed on fish in Onondaga Lake. Presently
many species of fish are dependent on other areas, such as the Seneca River, for breeding habitat to
support their populations.

Potential Future Value

In the past, Onondaga Lake has supported salmonid species such as the Atlantic salmon. The upper
reaches and tributaries of Ley Creek, Harbor Brook, and Ninemile Creek are Class C waters with C(T)
standards (for trout waters), and could potentially provide breeding habitat for salmonids. Research
suggests that continued recovery and restoration of aquatic plants could lead to greater reproductive
success for the species of fish within the lake.

3.3.1.3 Terrestrial Habitats
Current Conditions
Many locations along the lakeshore area have been heavily urbanized and contaminated, which has reduced

the value of the lake to resident terrestrial species. The urbanization and the levels of contamination are
having a significant effect on a number of terrestrial populations which inhabit the lakeshore.

Potential Future Value

The shores of Onondaga Lake provide habitat for several mammal species. Recovering populations of otter
appear to be moving toward the lake (NYSDEC, 2002a; Stiles, 2001). Woodchuck (Marmota monax),
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muskrat (Ondatra zibethicus), and squirrels (e.g., Sciurus carolinensis) are regularly observed on the
shores of Onondaga Lake. These and other small-mammal species support predators such as mink
(Mustela vison), fox (Vulpes fulva and Urocyon cinereoargenteus), and coyote (Canis latrans). The
less-disturbed shoreline of the northwest section of the lake can provide habitat for more reclusive or larger
species, such as beaver (Castor canadensis) and deer (Odocoileus virginianus).

Typically, large bodies of water in urban areas provide important habitat to migrating bird species, which
use the lakeshore as a resting area during migration. Reductions in contamination are also likely to improve
the distribution and abundance of terrestrial invertebrates, reptiles, and amphibians, which are major food
sources for many terrestrial vertebrates, such as birds and small mammals. Populations of reptiles and
amphibians may become reestablished in the Onondaga Lake area.

3.3.2 Value to Humans

The fish and wildlife resources of Onondaga Lake and its surrounding areas are used by humans fora
variety of purposes, including:

. Boating — The marina located on the eastern shoreline of the lake, and the lake’s

' - connection to the Seneca River, facilitate use of the lake by boaters. In addition,
Syracuse University maintains a boathouse on the lake outlet and uses the lake for
competitive rowing events. The lake is connected to the Barge Canal system and

an effort has been made to encourage boaters using the canal to stop at the lake.

. Fishing — Onondaga Lake contains numerous fish species, such as walleye,
largemouth bass, and smallmouth bass, that are sought after by recreational
anglers. Fishing was banned in Onondaga Lake in 1970 due to elevated mercury
levels in fish flesh. It was reopened as a catch-and-release fishery in 1986, with an
advisory to eat no fish (Sloan et al., 1987). In 1999, restrictions were lifted to
current levels, which state that individuals should consume no more than one meal
per month of Onondaga Lake fish, with the exception of walleye, which should not
be eaten at all due to elevated levels of mercury, and that women of childbearing
age and children under the age of 15 should eat none NYSDEC, 2002b). Recent
fishing derbies have been held to increase public interest in the fishery. In the past
other species of fish were present in the fishery such as cisco, salmon, and trout.

. Hunting and Trapping — Where permission has been granted by the appropriate
landowner and when laws permit, the shores of Onondaga Lake provide hunting
and trapping opportunities. Waterfowl and deer populations are abundant enough
to support hunting. In addition, mink, fox, and other mammals can be trapped.

. Recreation — More than 75 percent of the shoreline of Onondaga Lake is owned
by Onondaga County and is classified as parkland, which in 1990 was used by
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more than one million people. Common activities include picnicking, walking,
jogging, roller blading, and bicycling. A project is now underway to constructa
recreational-use path around the entire lakeshore.

° Swimming - In the past, the lake has been used for swimming. The northern two-
thirds of the lake is classified by New York State for direct recreational contact
(1.e., Class B Waters). Swimming is limited due mainly to the lack of permitted
beaches.

° Inner Harbor - New development has occurred near the southern shore of
Onondaga Lake, along Onondaga Creek and the Barge Canal, as part of the
Syracuse Inner Harbor Project. Approximately 42 acres of land, owned by the
New York State Canal Corporation, are being developed for recreational and
commercial uses by the Lakefront Development Corporation (LDC).

° Commerce — Onondaga Lake has long served as a backdrop for a number of -
industrial and commercial sites. Historically, the shores of Onondaga Lake were
extensively developed by industries. The central location in the state, the salt
deposits, and the presence of water supported an extensive salt recovery industry.
Other industries also developed around the lake, some of which are still in
operation today. Industrial sites have been converted to develop commercial
properties in the vicinity of the lake, including Carousel Mall, the Regional Farm
Market, and the New York State Fairgrounds parking area.

° Tourism - The city of Syracuse, Onondaga County, and New York State are
attempting to increase the tourism industry in Syracuse. A future expansion of
Carousel Mall, the development of the Inner Harbor, and the lakeside bike path
are all part of this effort. The lake is central to these efforts as a scenic and
recreational area.

. Stormwater Retention — The lake and its surrounding wetlands and tributaries
are used extensively by Onondaga County for stormwater retention and discharge.

There are several plans to further enhance the use of Onondaga Lake and its surrounding areas by humans.
For example, the Onondaga Lake Management Conference (OLMC) has prepared a management plan

for the lake (OLMC, 1993), and the State of New York, Onondaga County, and the city of Syracuse have
prepared a development plan for the lake (Reimann-Buechner Partnership, 1991).

3.4 Identification of Applicable Fish and Wildlife Criteria

StepIofan FWIA (NYSDEC, 1994a) requires the identification of both contaminant-specific and site-
specific criteria applicable to the remediation of fish and wildlife resources. Section 121(d) of

NYSDEC/TAMS Onondaga Lake BERA 3-22 December 2002




Comprehensive Environmental Response Compensation and Liability Act of 1980 (CERCLA) requires
that remedial actions comply with state and federal applicable or relevant and appropriate requirements
(ARARSs). Applicable requirements are defined as any standard, requirement, criterion, or limitation
promulgated under federal environmental law or any promulgated standard, requirement, criterion, or
limitation under a state environmental or facility siting law that is more stringent than the associated federal
standard, requirement, criterion, or limitation.

Relevant and appropriate requirements are those cleanup standards, control standards, and other
substantive environmental protection requirements, criteria, or limitations promulgated under federal or state
law that, while not “applicable” to a hazardous substance, pollutant, contaminant, remedial action, location,
or other circumstance at a National Priorities List (NPL) site, address problems or situations sufficiently
similar (relevant) to those encountered, and are well-suited (appropriate) to circumstances at the particular
site. Requirements must be both relevant and appropriate to be ARARSs.

Potentially applicable laws and regulations, fish and wildlife criteria, and benchmark values are summarized
in this section for use in the screening evaluation for the Onondaga Lake BERA. Selection of the screening
values was based on their applicability to either freshwater or terrestrial environments. The potential
chemical-specific, location-specific, and action-specific ARARs for evaluation in the Onondaga Lake FS
in each of the three categories, along with other to-be-considered (TBC) requirements, are summarized
in Chapter 9, Section 9.2 of the RI (TAMS, 2002b; Tables 9-1 to 9-6).

34.1 New York State Laws and Regulations

. New York Environmental Conservation Law (ECL), Article 15, Title 3 and

Article 17, Titles 3 and 8; 6 NYCRR Parts 700-706. Water quality standards

“are established under various sections of the New York ECL, including Article 15

(ECL § 15-0313) and Article 17 (ECL §§ 17-0301, 17-0303, and 17-0809).

The water quality standards for COCs and SOCs are provided in 6 NYCRR §

703.5 and 6 NYCRR Part 703.2 (and also published in NYSDEC’s Technical

and Operational Guidance Series [TOGS] Memo 1.1.1, Ambient Water Quality
Standards and Guidance Values [NYSDEC, 1998; 1999a]). '

. New York State ECL Article 11, Title S — Endangered and Threatened
Species of Fish and Wildlife— Species of Special Concern; 6 NYCRR Part
182. The New York State endangered species legislation enacted in 1970 was
designed to complement the federal Endangered Species Act (ESA) by authorizing
NYSDEC to adopt the federal endangered species list so that prohibitions of
possession or sale of federally listed species and products could be enforced by
state enforcement agents. The state list can therefore include species that, while
plentiful elsewhere, are endangered in New York. The law was amended in 1981
to authorize the adoption of a list of threatened species that would receive
protection similar to endangered species. In addition to the threatened species list,
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NYSDEC also adopted a list of species of special concern, species for which a
risk of endangerment has been documented by NYSDEC. The law and
regulations restrict activities in areas inhabited by endangered species. The taking
of any endangered or threatened species is prohibited, except under a permit or
license issued by NYSDEC. The destroying or degrading the habitat of a
protected animal likely constitutes a “taking” of that animal under NY ECL §
11-0535.

° New York State ECL Article 15, Title 5, and Article 17, Title 3; 6 NYCRR
Part 608 — Use and Protection of Waters. These regulations cover excavation
and fill of the navigable waters of the state. No person, local public corporation,
or interstate authority may excavate from or place fill, either directly or indirectly,
in any of the navigable waters of the state or in marshes, estuaries, tidal marshes,
and wetlands that are adjacent to and contiguous at any point to any of the
navigable waters of the state, and that are inundated at mean high water level or
tide, without a permit (6 NYCRR 608.5). In accordance with CERCLA Section
121(e)(1), no federal, state, or local permits are required for remedial action that
is conducted entirely on site, although the remedial action must comply with the
substantive technical requirements of this statute and associated regulations.

° New York ECL Article 17, Title 5,6 NYCRR Part 701.1. It shall be unlawful
for any person, directly or indirectly, to throw, drain, run, or otherwise discharge
into such waters organic or inorganic matter that shall cause or contribute to a
condition in contravention of applicable standards.

° New York ECL Article 17, Title 8; 6 NYCRR Part 750-758 — Water
Resources Law. These regulations provide standards for storm water runoff,
surface water, and groundwater discharges. In general, they prohibit discharge of
any pollutant to the waters of New York without a State Pollutant Discharge
Elimination System (SPDES) permit. In accordance with CERCLA Section
121(e)(1), no federal, state, or local permits are required for remedial action that
is conducted entirely on site, although the remedial action must comply with the
substantive requirements of the Water Resources Law.

° New York ECL Article 24 Title 7, Freshwater Wetlands; 6 NYCRR Parts
662 —665. Freshwater wetlands of New York State are protected under Article
24 of the ECL, commonly known as the Freshwater Wetlands Act (FWA).
Wetlands protected under Article 24 are known as New York State regulated
wetlands. The regulated area includes the wetlands themselves and a protective
buffer or adjacent area that extends 100 feet landward of the wetland boundary.
All freshwater wetlands with an area of 12.4 acres or greater are depicted on a set
of maps published by NYSDEC. Wetlands less than 12.4 acres may also be .
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- mapped if they have unusual local importance. Four classes of wetlands (Class ,
. the most valuable, through Class IV, the least valuable) have been established and
- areranked according to their ability to perform wetland functions and provide
wetland benefits. Vegetative cover, ecological associations, special features,
hydrological and pollution control features, distribution, and location are factors

considered in the determination of wetland benefit.

. New York State ECL Article 27, Title 13; 6 NYCRR Part 375 — Inactive

Hazardous Waste Disposal Sites. These regulations establish requirements for

~ the development and implementation of inactive hazardous waste disposal site
remedial programs.

3.42 Federal Laws and Regulations

. Federal Water Pollution Control Act, as amended by the Clean Water Act
(CWA) — 33 USC § 1251 et seq.; 40 CFR Part 129. The Federal Water
- Pollution Control Act provides the authority for USEPA to establish water quality
criteria. The toxic pollutant effluent standards are promulgated at 40 CFR 129.
The ambient water criterion for COCs in navigable waters are established in 40

CFR § 129.105(a)(4).

. Comprehensive Environmental Response, Compensation, and Liability Act
. ' of 1980 (CERCLA) 42 USC § 103. The Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), commonly known as
Superfund, provides authority for USEPA to respond directly to releases or
- threatened releases of hazardous substances that may endanger public health or
the environment. CERCLA established prohibitions and requirements concerning
closed and abandoned hazardous waste sites; provided for liability of persons
responsible for releases of hazardous waste at these sites; and established a trust
fund to provide for cleanup when no responsible party could be identified. The law
authorizes two kinds of response actions: 1) short-term removals, where actions
may be taken to address releases or threatened releases requiring prompt
response; and 2) long-term remedial response actions, that permanently and
significantly reduce the dangers associated with releases or threats of releases of
hazardous substances that are serious, but not immediately life threatening. These
actions can be conducted only at sites listed on USEPA’s NPL. CERCLA was
amended by the Superfund Amendments and Reauthorization Act (SARA) in

1986.

. 40 CFR Parts 9, 122, 123, 131, and 132, Tuesday March 23, 1995, Final
Water Quality Guidance for the Great Lakes System Final Rule. The
Guidance consists of water quality criteria for 29 pollutants to protect aquatic life,
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wildlife, and human health, and detailed methodologies to develop criteria for
additional pollutants.

° Section 404 of the CWA (Federal Water Pollution Control Act, as
amended), 33 USC § 1344; 33 CFR Parts 320 to 329. Section 404 of the
CWA establishes requirements for issuing permits for the discharge of dredged or
fill material into navigable waters of the United States, and includes special
policies, practices, and procedures to be followed by the US Army Corps of
Engineers (USACE) in connection with the review of applications for such permits.
These regulations apply to all existing, proposed, or potential disposal sites for
discharges of dredged or fill materials into US waters, including wetlands. USEPA
may prohibit fill if there is an unacceptable adverse impact on the receiving water -
body. Inaccordance with CERCLA Section 121(e)(1), no federal, state, or local
permits are required for remedial action conducted entirely onssite, although the
remedial action must comply with the substantive requirements of CWA Sections
404 and 33 CFR Parts 320 to 329. -

° CWA Section 404 (33 USC § 1344), 40 CFR Part 230. No activity that
adversely affects an aquatic ecosystem (including wetlands) shall be permitted if
there is a practical alternative available that has less adverse impact. If there is no
practicable alternative, then the adverse impacts of the activity must be minimized.

° Statement of Procedures on Floodplain Management and Wetlands
Protection; 40 CFR Part 6, Appendix A. These procedures set forth USEPA
policy and guidance for carrying out Executive Orders (EO) 11990 and 11988.

- EO 11988 - Floodplain Management. Requires federal agencies to
evaluate the potential effects of actions that may be taken in a floodplain
and to avoid, to the extent possible, long-term and short-term adverse
affects associated with the occupancy and modification of floodplains, and
to avoid direct or indirect support of floodplain development wherever
there is a practicable alternative.

- EO 11990 -Protection of Wetlands. Requires that activities conducted
by federal agencies avoid, to the extent possible, long-term and short-term
adverse affects associated with the modification or destruction of
wetlands. Federal agencies are also required to avoid direct or indirect
support of new construction in wetlands when there are practical
alternatives; harm to wetlands must be minimized when there is no
practical alternative available.

. \
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. Endangered Species Act, 16 USC§ 1531 et seq.; S0 CFR Parts 17, Subpart
. I, and 50 CFR Part 402. The ESA of 1973 and subsequent amendments provide
for the conservation of threatened and endangered species of animals and plants,
and the habitats in which they are found. The act requires federal agencies, in
* consultation with the Secretary of Interior, to verify that any action is not likely to
jeopardize the continued existence of any endangered or threatened species or its
critical habitat, or result in the destruction or adverse modification of a critical
habitat of such species. Exemptlons may be granted by the Endangered Species
Committee.

«  Fish and Wildlife Coordination Act, USFWS, 16 USC 661 - 667¢. Whenever
the waters of any stream or other body of water are proposed or authorized to be
impounded, diverted, the channel deepened, or the stream or other body of water
otherwise controlled or modified for any purpose, by any department or agency
of the United States, such department or agency first shall consult with the United
States Fish and Wildlife Service, Department of the Interior, and with the head of -
the agency exercising administration over the wildlife resources of the particular

~ state in which the impoundment, diversion, or other control facility is to be
constructed, with a view to the conservation of wildlife resources by preventing
Joss of and damage to such resources.

. USEPA. Quality Criteria for Water. This USEPA document (USEPA, 1986a)
. provides water quality criteria for the effects on ﬁeshwater species of organic and
inorganic contammants

. USEPA. Update #1 to Quality Criteria for Water. This USEPA (1986b)
document provides water quality criteria for the effects on freshwater species of
organic and inorganic contaminants .

*  USEPA. Update #2 to Quality Criteria for Water. This USEPA (1987b)
document provides water quality criteria for the effects on freshwater species of
organic and inorganic contaminants.

. USEPA. Quality Criteria for Water, Update. This USEPA (1991) document
provides water quality criteria for the effects on freshwater species of organic and
inorganic contaminants.

. USEPA. National Recommended Water Quality Criteria— Correction. This
USEPA (1999¢c) document provides water quality criteria for the effects on
freshwater species of organic and i 1norgamc contaminants.
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State and Federal Guidance

- NYSDEC Fish and Wildlife Impact Analysis for Inactive Hazardous Waste

Sites. This report (NYSDEC, 1994a) provides guidance for evaluating ecological
impacts in areas contaminated with hazardous materials.

NYSDEC Freshwater Wetlands Delineation Manual. This document
(NYSDEC, 1995) provides the technical requirements for wetlands delineation in
New York State.

NYSDEC Freshwater Wetlands Regulations Guidelines on Compensatory
Mitigation. This document (NYSDEC, 1997c¢) provides the technical

requirements for wetlands mitigation for impacted wetlands in New York State.

NYSDEC Division of Fish and Wildlife — Niagara River Biota
Contamination Project: Fish Flesh Criteria for Piscivorous Wildlife,
Technical Report 87-3. This report (Newell et al., 1987) provides a method for
calculating contaminant concentration criteria in fish flesh for the protection of
piscivorous wildlife, and establishes fish-flesh criteria for various contaminants,
including mercury and PCBs. -

NYSDEC Division of Fish, Wildlife and Marine Resources - Technical
Guidance for Screening Contaminated Sediment. This document (NYSDEC,
1999b) provides sediment screening values for metals and non-polar organic
contaminants, such as mercury, PCBs, dioxin/furans, in units of micrograms of
contaminant per gram organic carbon in sediment (ug/gOC) for organics and
mg/kg dry weight for inorganics. |

Ecological Risk Assessment Guidance for Superfund (ERAGS), Process
for Designing and Conducting Risk Assessments. This report (USEPA,
1997a) provides guidance on how to design and conduct consistent and technically
defensible ecological risk assessments for the Superfund program.

USEPA Region 4. Waste Management Division Soil Screening Values for
Hazardous Waste Sites. USEPA Region 4 (1999) provides soil screening values
for organic and inorganic contaminants effects on terrestrial species.

USEPA. Consensus-Based Freshwater Sediment Quality Guidelines. This
document (Ingersoll et al., 2000) evaluates the ability of consensus-based
probable effect concentrations (PECs) to predict sediment toxicity building on the
work of MacDonald et al. (2000).




. USEPA. Ecotox Thresholds. The Ecotox thresholds (USEPA, 1996a) provide
water and sediment quality values for organic and inorganic contaminants effects
on aquatic species for use in ecological risk assessments at Superfund sites.

. USEPA. Calculation and Evaluation of Sediment Effect Concentrations for
the Amphipod Hyalella azteca and the Midge Chironomus riparius. This
report (USEPA, 1996b) provides toxicological benchmarks for contaminant
effects on sediment-dwelling benthic invertebrates.

. USEPA. Technical Basis for Deriving Sediment Quality Criteria for
Nonionic Organic Contaminants for the Protection of Benthic Organisms
by Using Equilibrium Partitioning. This document (USEPA, 1993a) provides
methodology and sediment effects guidelines for non-polar organics for the
protection of aquatic species.

. USEPA. Considering Wetlands at CERCLA Sites. This document
~ (USEPA,1993c) provides guidance on the methods required at Superfund sites
when wetlands are either impacted by contamination or potentially impacted by
future remedial efforts. :

3.4.4 Other Applicable Guidance

. Oak Ridge National Laboratory (ORNL) Toxicological Benchmarks for
Screening Contaminants of Potential Concern for Effects on Terrestrial
Plants: 1997 Revision. This report (Efroymson et al.,, 1997a) provides
toxicological benchmarks for contaminant effects on terrestrial plants.

. ORNL Toxicological Benchmarks for Contaminants of Potential Concern
for Effects on Soil and Litter Invertebrates and Heterotrophic Process:
1997 Revision. This report (Efroymson et al., 1997b) provides toxicological
benchmarks for contaminant effects on terrestrial invertebrates.

. ORNL Toxicological Benchmarks for Screening Contaminants of Potential
Concern for Effects on Sediment-Associated Biota: 1997 Revision. This
report (Jones etal., 1997) provides toxicological benchmarks for contaminant
effects on sediment-dwelling benthic invertebrates.

. Long et al. 1995. Incidence of Adverse Biological Effects Within Ranges
of Chemical Concentrations in Marine and Estuarine Sediments. This study
(Longetal., 1995) provides toxicological benchmarks for contaminant effects on
sediment-dwelling benthic invertebrates,
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o Persaud, et al. 1993. Guidelines for the Protection and Management of
Aquatic Sediment Quality in Ontario. Ontario Ministry of the Environment.

* Thisreport (Persaud et al., 1993) provides sediment quality values for organic and
inorganic contaminants effects on sediment-dwelling benthic invertebrates.

° - ORNL Toxicological Benchmarks for Screening Potential Contaminants
of Concern for Effects on Aquatic Biota: 1996 Revision. This report (Suter
and Tsao, 1996) provides toxicological benchmarks for contaminant effects on
aquatic species.

o ORNL Toxicological Benchmarks for Wildlife: 1996 Revision. This report
(Sample etal., 1996) provides toxicological benchmarks for contaminant effects
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